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Tha invention reuss » N^^-dalky^cuankSno tfw- 
ade oerivaflves and me pnannaceubcaJ uses merest In 
particular ma invanbon relates to me use of N^^ 7 -diairy*- 
guanicsno e^pepide derrvwives as an gi o ten s i n converting 
enzyme inn&tn and arttfryperteraives. 

Blood pressure can be lowered by ancioaensn convert- 
ng enzyme (ACS) W*Cft» Exjmpies d such drugs are 
o e acrib od in European patent aopficasons 12*01, 65301 
and 79022 and in CTm AfaryCT 952563* J (1981) and 
U. S. Patent 4,048^89 to Ondect at at 

The ACS inrtctos of me present invention are dpep- 
tkfes containing o-arnino adds rwving I^^-diattcyi- 
guanidino hxcaonafity. 



R 1 - CO - CH - NH - CH - 

R 



wfwan R* represents hydroxy, lower afltoxy, benrytecy or 
amino optionally sufcsatuted wnn one or two lower aflcy* 
groups 

R a and R* represent 



* (2) • -(ch 2 ; 



McGregor fljL J. CsftfcMSL Pharmacol. 7$epeU) 
1985, p 582 "^-^ me Artec cf ACS kihibnors h 
comcinabon wiffi conventional anti-nyperiensrves, sncuSng 
M calcium ersry .docker ntfedtpina. Brumner at aL ^ 
3 f ^rrf**^. Pharmacsi. ZJSuCP 1) 1985, p 52 dscussed 
me potency d a variety of ACS inhfcitors. 

The ioUowing numoers (1 tt 1*) refer jo me conv 
pounds cf trie invention wfucrt are organized in groups 1 tt 
u betow:. . . 

io ■ 

1, Tha mention provides a compound cf me general 

Formula (A) 



15 ... 
PL 4 - R 5 - 

CO - N - CM - CO - R 6 (A) 



(1) hydrogen or preferably tower aikyt (opaonatty cmega- 
suosvtuied wim phenyl or naphtnyi less preferred omega- 
substituted witn diOoweOaikyHjuandino), or 



- N-C 

H NHR 



and one cf R* and R* being (1 ), 
me otner being (2£ and 
me group * 



R 
1 

- N 



R^ 
I 

CH 



CO - rT 



SO 



is an amino, add residue selected from me group of imino 
add residues, preferably cycfie imino acid residues in wfacft 
me subgroup 



R 4 R 5 

I f 

- N - CH- 

60 



terms a hetorccyefie radical containing one nitrogen atom 
and up to 9 ring caroon atoms, in particular said cyclic 
irrwx) acid residue a or is derived (rem proline, nycra- 
yproiine or proKne analogs; 



r* is hydroxy lower alfawy. benzytaty or amino epwnafly 
t5 suoswuted wim one or two tow«r atkyl groups 

r* and R* are ir^jependentty lower aflcyl opoonai* **t* 
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irted wrti 1 to 3 fluorine asms: 

n ts an imager from 3 JD 5, preferaoty a; and Te* prw 
maceuocairy acceptable, non-toac sans. 

2. Preferred are compounds cf Formula (A) wnerein one cf 



A' and R* represents tower aJJcyl oercyt or 2-cnerty*eff>yl 

1 Even mens pil ote d campounca am ffiese wnorein one 
cf R* and R a represent tower afcyi, or 2-pneny*ctnyt and M 
5 group 



R 

r 

- N 



-CH- 



CO - FT 



rep r es ents a profine racjeaJ (0 or* proGhs analog radical in 
which the pyiiofiuine ring o substituted by an gbeo Qroup * 
(TV) by hydray, rnercapc. tower aikytaercasto or lower 
a&cxy (V) or ihe proline radical funcben a replaced wim the 

II, in or Vb * . * • - 



COR 



(I) 



C0R° 



(id 




-N 



A, 



C0R w 
(IV) 



V. 

. _PPJv 

(V) 




and R* is hydroxy or benxytoxy; and X is hydrogen, rutro, 

tower aflcyi. cWoro or bromo. 6. A subgroup d the groups 1 to 4 Indudes tne cornpounds 

whereci R a a tower aflcyi with 1 to 4 carbons. 

4, Preferred subgroups of . the groups 1 to 3 include the 

compounda wherein R' Tepreserus the OtaScyf guaiticTno- 50 7. A preferred subgroup of group 6 indudes methyl ethyl 
substituted radical (2). 



5. Another preferred subgroup of the groups 1 to 3 indudes. 
the cornpounds wherein R» repr ej e w 2-phenytoffryi. 



53 



R A R 5 
N . - CH - 



or n-propyl 

a. In a further preferred subgroup of ihe groups 1 to 7 the 
group 



CO - R c 



terms a profine residue. 

9. Particularly preferred are Tie compo unds wfterein 
group 



55 



5 



0 196 841 



5 



- N - CH - 

a a proline residue or je iec o d iron fr* croups II, III or VI 
and R* is rrydrcxy. 

10. An important subgrouo of me groups i to 7 or 9 
kidudes the conipouncs wnorwn the profine rescue is 10 
replaced wttn IL 



TS 



11. The most preferred subgroup cf group 10 induces the 
compounds wherem X is hydrogen. 

12. It ts turner preferred that in afl the groups cf com- 
pounds R' and R* are lower afleyt wrtn 1 o 4 careen asms. 



13. A p*/ticuiarty preferred subgroup d group 12 induces 

me compounds with R 1 and R* being methyl, emyi, 2^2% . 20 
trirkjorceinyl, n-propyl or n-butyi. 

*» 

14. "The most pief e nwd subgroup of group 13 induces me 
compounds with R* and R* being ethyl 



This invention furow provides a pharmaceutical com* 
position which comp r iaes a pharrnacouocafly effective 
amount of a co mp ound of one ot the p re ceding croups and 
a pha/inaceuticafly nrxaptaoto eaeqpient This ptarrnaceuti- 30 
caf composition *ts parbcuianV useful for- the treatment of 
riypertertston. tt is piot e n e d mat the pAanrtaceubcal com- ■ 
position *idude dAjreocs, or other antmypertensrves. tor 
examcM calcium blockers, partcuUrr/ rdcartipine. 

This invention further, provides tor the use of a -com- 35 
pound of Formula (A) for ine preparation of pharmaceutical 
compositions, ft is preferred Inst Ine use of a compound of 
Formula (A) a for ine treatment of riypenaraion. 

This nvenbon funner provides a method of preparing, 
pharmaceutical composftons of a compound of Formula * 
(A) wherein ine compound a comb in ed with a prarmacautj- 
caffy acce pt a b le excipient to torm pharmaoeuocal compost* 
dons. 

The ■ivenoon further provides a process for ine prep* 
anxocn of the compounds of formula (A) described below. 45 

This t*venoon furrfter provides a me trod for preparing 
a pharmaceutical cc r npoaitiun cixt ic ri smq a drpectide of 
Formula (I) or its phamtaceuticafly atX ' VV'b to sairand a 
pharrnaceuticafly acceptable excipient, said method com- 
prising convening said cxpopodo or said salt (obtained ac* 50 
cording to the cherrocal process described below) and said 
excipient mo said pharmaceutical composrbon. 

Definitions 

55 

Unless defined otherwise* as used herein the term 
'lower afleyT means a branched or u nb r an cnod saturated 
hydrocarbon chain oo n t axii ng one to sot carbon atoms. 
Examples induce such as methyl, etfiyt, propyl, tart-butyl, n- 
penfyi, n-hexyl and the Ska. 90 

. As used herein vie term "SuoroaAryT means a 
branched or uribranched saturated aflryi chain which a 
substituted with one or more (up to Ave) fluorine atoms* 
Examples 'induct 2^Hr»uoro*ffiyl and 3JJ^J2-p«v 
taituorcpropyc and the tike. S3 



CO - R° ' 

As used herein the term 'tower atay* means the 
group -OR wnerem R a aflcyi as canned accva. Examples 
induce such as methcxy, erhcxy, proccxy. wt-butcxy. n- 
heryioxy and the Ska. 

As used herein the term "opticnaT or *opocnafly- 
means mat me s ub se uu eerfly* de ra hnrt event or circum- 
stance may or* may net occur, and thai the <ieu. i i n ii.ii 
induces instances wnere said event or circumstance. occurs 
and ■wancaa in which it does net 

As used herein the term Tower aflcyf octxxalr/ ornega-. 
substituted - rneans a tower ioryi group as previcusr/ be* : 
fined having an ccttonasy substituted- group at the carbon: 
atom funnest from me point d asjcr^ ne n t to me remaincer 
of Formula (A). . "*. V," ■ *. \" 

As used herein the term "A/yC means an optional* 
y^pififM^ aromatic faecal confining 6 to 12 ring carbon 
atoms, particularly ootionafly sutstrtuted phenyl or nacranyt 
As used herein the term 'optionally sucsriftrmrl phenyT 
means a phenyl, which may or may not be : 
'indicated above, with one to mm 
from "he group consistin g of halo, tower aflryi or tow* * 
aflcoxy, both having from one D four car bon atoms, hydroxy, 
and mfaxsromemyL 

As used heren the term •phamwceuticaiiy acceptable 
salts" refers to those salts which retain the biological efiec- 
trveness and p Twero as of the free bases and which are not 
biofogicafty or otherw ij e undesirable, formed with incrcanic 
adds such as hydroddoric acid, hyctobrcmc add, sutfunc 
add, rutric acid, p he sc non e add and the Ska, and organic 
acids such as acetic add, p ropio ni c add, gtycofic acid, 
pyruvic add. cxafic acid, malic add, rnalonic add. succinic 
acid, maieic acid, fumanc acid, tartaric acid, citric acid, 
'benzoic acid, dnnamic acid, mandefic acid, menthanesul- 
tonic acid, ethanesuflonic acid, p-»3iuer»esuitonic acid, safi- 
cyfic add and.the Ska. 

The compou nds of fbrmuia A also form salts with 
noroanic bases such as sodium hydroxide, potasskxn hy* 
dnaode, calcium hydroxide, aluminum trihydraxide, rnagne- 
sum hydroxide or with organic bases such as 
tsocfopyumne, triniethytarnane, dieihylarnine. ethanoiarntne. 
2<s£rnevrytaminoemanol or trometharntneu 

As used herein the term *add denvative' induces but 
a not Qrnted to esters (tower afleyt, benzyl or sflyf), amides, 
acid chlorides, hydroxarnie acids and the Ska. 

As used herein the term 'profine analog* refers to the 
rietarccycsc cc rr ^ o u nds from which the atx^-described 
residues U to VI am derived. 

As used rierein the temt"'su«onyloxy* refers to tower 
alxytarfonytoxy or to (5-12C)arytsufiorTytey groups. ^ 

Unless defined omerwise me tonrnia R*" . . . . R 
denotts a starting material for the ccffipcvnds of tonrnia A 
which already ccntaos the tspeptide chain of the com- 
pounds of tormuU A but wherein at toast one of R r and 
R"" a to be converted to R' and R^.' wspecavery. 

The ccrnpounds of mis invention have an aflryi ^ 
uted guanidine luncsonafity tor ore of W mro 
residues. R" or R*. Argjrane, a rao^ a^ occu rring 
add. has an unsucsmuted cuanidlne functtonafity. 
compounds of mis i i ve n tion having an arginine 
as a ^y p py -^ (the compounds of Formula 0) **** n being 
3), bom arminal nrtmgens on ne guanidno hjneoonaiity of 
me argirwie are subsotuted wim an afcyi turcborafity. Ex- 
arnptos «3ude N°. N ff -(Smeinyi arginine, N 0 . N ff -ciemyi- 
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srgtrene, 

vt, N 5 " -amy* argirane, and a» Bta. SMar compounds of 
groups i to u (above) am formed Iran me ctner aflcyi 
guaniclno-sufis-fteed amino adds. For example N°. N^*- 
dimethyl hcraarr^nine, N G . N 5 " -die-nYl-ricmoa/Tjnine, N G . 
N^^b.2^(trifluoroctrTyO^ N a -metrryt, N°*- 

etrryi-r**rcarr^riine, and me Ska (the compounds of Formula 
(I) with n being 4J. 

The atkyl grrjupsmake me cuankfino hjrctionafity more . 
GpophSc and a o ngi y basic, and therefore more able to 
tmerac: more srrongiy with cefluiar memoranes. . • • 

Certain compounos at this invention induce tne profine 
anatocs li, III - and VL These proline analogs ndude > 
C3rtoxy-l,2A^toranyc*r>-3^^ (THIQ), 2-carboxy- 
2J-dihycn>*xiota, 4^ttimetfiy*ene) profine (when s the . 
same as 3-carocxy-2-aa-cicycx^^ and the / 

Gka. Tne hyerccsrocn group aacned to me pro&ie mates 
these proline anatocs more GpophSc than profine. Such a 
profine analog is therefore more able to interact more • 
strongly witn cefluiar r ner nt i a ne s nan rcrvs utauajiod pro- 
line, - 

The compounds of mis invention contaming profine 
anatocs 0, in and VI are bound more tigntfy to the cad 
memoranes because of me cornoined eftecs d the aficyi 
substituted guanicfine functionary and tne hydrocaroon 
group cf me profine anaJog.jhis causes a ejecting of the 
co mp ound in tne body and ptaces tne profine analog con- 
taining compounds of the inverrtion nearer to the presumed 

o< w« <or a longer time man amOar compounds 
without these features, resulting in a more potent and longer 
acting pnarniaceuticaJ ettecL 

The ecrnpeunds cf this invention term salts with in- 
organic and organic acids and bases. These salts are also 
WTtrtn me scope cf thb tnvention..Such salts andude ammo- 
nium sarts. aftafi metal salts Eke sodium and potassium 
salts; afcafine earn metal saris Ske calcium and magnesium 
salts, salts wttn organic bases, tor example. dlcYctonex* 
yiamino safts, rnrwthyW-glucamine safts. salts with amino 
adds Gka arginine and me Ska. Also salts with organto and 
inorganic adds may be prepared, tor example. HQ, H8r. 
H -SO- H »*-V memamsuttorric, toiueneautforec, maiec. 
fumaric acid and me Eke. "The rovtaric pny si dbci ca fly 
bCwiwUoie salts are prefeueU although cmer safts are use- * 
ful. tor example, h isolating or purifying the product ' 

^s oesenbed in more detal below the salts may be 
termed by conventional means as by reacting me free add * 
or free base far ms of .the product with one c more equrv- . 
alerra of the appropriate base or acid In a solvent or 
meC&jn jne salt is insoluble, or h a sorvent such 

as water which a men removed under vacuum or by 
freeze-drying or by exchanging 9* cations of an easting 
salt tar anomer cation on a suitable ion exchanr^ mm. 

Utffity and Memod-d Ad mWsta fsxj • 

The compounds of this invention are ACS kihtttors 
and mus btocx me conversion of me decapeptide ar^ioten- 
sin I to a n gtotftuiu a, * Kgnry potant pressor substance. 
Thus, ACS irma»tcrs can tower btood pressure by ttSsting 
the bosyrrmeas cf angtaranam 0, Tffmrfatty to arwnais and 
humans whose hypertension is anr^otanan n related. Fur* 
thermore, ACE degrades me vasodxadng subsanca 
xaoytinin. Therefore. ACS inNbrtors may tower blood ores* 
sure by potentiating brao>fcm*3 effects, as wefl as by 
inhibiting angtotensin U. Aimough the relative irnporanee cf ' ' 
these and cmer possible rr«cnancsms remains to be estao- 



Cshec. ACS inhtttors are known a be effective anchyper- 
tonsive agents in a variety cf animal mooets and are useful 
cSrucatfy, tor example, in many human patio la with mafig- 
nam nencvascular and essential hyperrenston. * 

5 A number of rn vrrrrj and in vivo models are avaOacM 

to assess me biotogicai activity of ACE irmferers, (d £. W. 
Pethflo, Jr. and M A. Ondetti, Meefeaf fffe> Pev . ^ i . 
(1982) and references therein}. A paraaiarty useful in vrtro 
test employs a pre par atio n cf ACS from raccrt lung (either 

10 crude or purified} and uses (he synthecc suosrrasB (hippuryf- 
htsocyWeucine) as sucsrrata (D. W. Cushinan'and H. S. 
Cheung, Btoef^.Pharrracaf.. ^ J 637LU 971)).. The sub- 
stances to be tested are assessed farmer abflrty to btodt 
the cleavage of me subsvaa and deses which causa 50% 

75 • inhirbon of the hydrorysb d the subssate are detarntirwd - 
(1DU- In mis and cmer. sucjes, me rcorpcration of a 
; (harature sandard (usuaOy cactocH) is hdpfuL - •; 

A useful In vrvQ model used the romote nsi ve rat 
which a chafienged wrth doses d angictaiain I Ainjncstra- 

20 ton cf the tost druo. either UV. or by me oral route (p-o) 
resutts in a dose related suppre ssio n. d me hypertensive 
response to the an e ^ ta vu in I challenge (D. M. Gross, et at 
J. Pfwnvtesi. Fan. Thwr..?1g. 532 (1981). Another rn vivo 
model uses the spontaneously hypertonsrve rat. 

23 - The compounds dtsctosed herein have proven to be 
potant and tang-acting ACS inhfertors both g vitro and jn 
v^. 

Thus, the compounds d this invention are useful as 
'aruihypersmsives in treating hypena nj ive mammals, indud- 

20 ing rwmans, They can be used to reduce blood pressure in 
standard pharn^ceutical eornpeaittora such as tablets, cap- 
sules, afixirs tar oral aomnsoation or h sterte solutions or 
suspensions. The specific dosing regime wffl depend on a 
rtumcer cf (actors such as me «£viCuaf3 weight, severity 

35 d the disease and me Ska.' 

The compounds d mis invention may be' given in 
cornbtnason wim other diuretics or aroirrypertensves. Typi- 
catty. these are ccrr^inations whose tndrvidual dafly dos* 
ages range trom one fifth d the minun afly reco mm ended 

40 cSrdcal dosages to the rnaxknum re co r nm ended levels tor 
the entities when they are given stngr/. To Susoaa these 
combinaoons, one d the arttiypertartsives d this invention 
is affective cSnicafty in me range 1-200 mg per day. and 
can be effectively combined at levels ranging from l*200mg 

43 per day wrth me toOowing armrrypertansrves and duretxs n 
dose ranges per as tfidksstact - • 

rrydrochtoromiazide (15-200 mg).' cntarothiaade (125-200 
mgj, tmacrynic add (15-200 mg), amaoride (5-20 mg). 

SO (urosemtoe (5*80 mg). p ro oan d d (20-480 mg). timotol (5- 
50 mg), memy tooua (65-2000 mg). and nkaro^e (5*20 
mg). In adoltton, triple drug originations such as out not 
fimited to mat d nyorocrdorcmiaade (15-200 mg) plus 
amaoride (5-20 mgj plus me ACS Mttttor d ma imention 

53 (1-200 mg) are effective combinations to cent r a blood 
pressure In hypertensrve patients. The above dose ranges 
wtf be adjusted "on a unit basis as ne ceisaiy to permit 
divided dady dosage. Also, me dose w3 vary depen di ng on 
the severity d the daease, the weight d the patient and 

60 other factors which a person sfcffled in mo art wil recogruse. 

The compounds d Formula (A) have been shown in 
standard laboratory tests to be ACS inhftaors. Accordingly, 
the corr^ounds d Formula (A) or mar safts or pharrnaceuti- 
cal composRions containing (hem, may be used in thhferting 

65 me production d angioiensm tl, thereby preventin g , or eon- 
trcaing riypertensoi. 
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Adnwaszscri of the active ccmpounds of Formula (A) 
and sans described herein can be. via any cf Tie ar'Tpm 
modes cf acmmisTation tor"XC£ inrttbitors. These memoes 
ineiude oral, parenteral and om e i w ue systemic 

Oeoan di ng on the imenced mode cf atimmisaaboa Tie 
ccmgcsrocns used may be in tne torm cf sofid, semi-sofid or 
Gquid dosage forms, such as. lor example, aciets, sup- 
pcshories, puts, ryptnir?, powders, liquids, suspensions, or 
tne Ota, preferacry in unit dosage farms suitable tor single 
auuiaiisaation of precise ocsagei The co m p ea bona wul 
incude a conventional oharmaceutieal ■ earner or aici» e m 
and an acave compound of Formula (A) or Tie pfarmaceu- 
bcairy accspabie salts mereof and, in addi tio n, may include 
ether medicnai agents, pharmaceutical agents, carriers; ad* 
juvarrts. etc 

For scfid . compositions, conventional n avt mx sofid 
carriers induce, tor example, phenneceuticaJ grades cf 
manrwot, laccwa, sarcn, magnesium saaraa, sodium sac- 
charin, aicum, cennlos e, gfcjccse, sucrose, magrtesium car- 
bonate, and tne Eke. * The active compound as denned 
aoove may be formulated as suppositories using, for exam- 
ple, poryaflryiene efycois, tor- example, picp yto o e grycoC as 
tne carrier. Liquid phamufisuticafy adr ri nis a ra ble aa n poaH 
tens can, tor example, be prepared by disserving, dispers- 
ing, etc. an active compound as defined above and optional 
pramaceuocal accents in a carrier, such as, tor example, 
wear, safine s ol u tio ns, aqueous dexrosa, glycerol etnanoL 
and tne fte, to thereby torm a solution or suspension. If 
desired, tne ptennaceutieaJ co mposi t ion so be adfnintstered 
may also contain minor amounts of ^ " '"vy auxSary sub- 
stances sucn as wetting or emulsifying agents. pH buffering . 
agents and tne eke, tor example, sodium acetate, sorbran 
mcnotauraa, • triemanolamine sodium * acetaa, 
metnanc^amine oleaa. etc Acaai memods of preparing 
sucft dosage torms are known, or wfl be appar ent to those 
skilled in this arc tor example, see Pgrrrinctcn's Pharmacgu- 
pcai Sognega. Mack Publishing Company. Eassn, Penn- 
sylvania, 15m Edition, 1975. The composition or tormutaxion 
to be acmxTttstered wffl, in any event, eomain a quantity of 
tne active cpmoound(s) in an amount effective to afleviaa 
me sympams of the subject being treated. 



For tne compounds cf Formula (A), either oral or 
intravenous admiibuiticn is pi e f e ii e U depending on Tie 
nature cf tne disorder being n&aad* 

For oral -y* iTw *VF Alfitv a pfiarmaceutjeafly acceptable 
5 non-toxic composition is te rme d by tne incorporation of any 
cf tne normally employed exepients, such as, tor example; 
pnarmaceuQcai grades cf martfvtot, lacmae. starch, magne- 
sium stearaa. sodium saccharin, tatoum, crihrinsa. glucose, 
sucrose, magnesium, carconaa. and tne Bus. Such com- 
ic posi ti o ns take tne torm cf solutions, s usp e nsi ons, ablets, 
pt&s. '*»r ati — v powders, sustained releese formulations and 
Tie Gka. Such cornpesroons may conta in l%-95% active . 
-iigreolenvpnsferabry 25-70%. * 

The fiunirnum sftecsve oral dose tor 'Spontaneously 
is hyperansfve rats of Tie compounds of this ■Tvenoon o from 
about 0.01 tt 10 mc/Kg body weight The precise dosage 
depends on tne species receiviig tne ocsage* me seventy. 
. of tne. disease saa,\ tne manner of acministraticn, tne 
' judgment cf tne p es caping physician and ether tK.Tis wefi 
30 known ki Tie art In humans, a mmimum efteoive oral 
tor a 70 Kg human would be between in tne range 
cf about 1 mg and 700 mg. No toxic efleca have been 
m observed *i orafly admnsared d osages n sponaneousty 
hyperansrve raa in excess cf an times tne minimum eflec- 
25 tive oral dosage. 

The compou nds 'of tormuia A can be produced by a 
variety of me moes known in ofigopeptide synthesis. The 
'syntneoc approaches are apparent from me numbered dot- 
ad fines (1 a 16) in tormuia A below and the suostrucajre 
30 below the tormuia which depics the subiiir iw ita R' and R* 
with more sp e cific ity. The do tad Snes point schematically to 
the respective nsacoon sias and the ensung>&bJe gives a 
brief dew:jipti i a » cf the various chemical metho ds that wfl 
be described in more dead. below. The last column of the 
33 table and Tie tetar symbols in parentheses refer to the 
respective sap in the description and in the proce ss c iaim - 



40 



4* 



SO 



54 



90 



65 
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Approach Method ' Step 

1 Condensation (Coupling) (i) 

2 Condensation (reductive) (f) 
Alkylation " (n) 

3. Condensation (reductive) - (h) 

Alkylation (m) 

4 Alkylation (j) 

J, 6 Oxo /reduction (c) 

7,-8 ^Hydrolysis , (a) 

.. '* Hydrbgenolysis ;' .'(b) 

. -v Ester if ication ' : (k) 

.* Salt Formation (d) 

9 .Reduction. (g) 

10 Alkylation (1) 

' 11 Alkylation ' (o) 

12 * Acid addition (e) 

salt formation 

13 Base salt and free (p) 
peptide formation 

U Acid addition salt and t (q) 

free peptide formation 

15 Salt conversion - (r) 

16 Amide formation (s) 



Basica&y the syrehess proceeds in 3 steps* Frct those 
amino or carccxyfic groups which are not to participaie in 
the synthesis reaction must be cherta eafl y btocfaid . This 
.also aoofms to oner groups in the molecule *ttien may 
re act cu ring the tyrmsis of the upeprJde (tar sample, the 
hydroxy, the mo mpsj or 9» aw group In the proline 
analog substrtuent (V) and In the profine- analog (IV), re- 
spectively). The ojiafi&catiens of possndal blocking agents 
That render ftem sunscto tor use in g» syrnnaaa of the 
dpeptide erf formuUA induce 

0 ) Thar toodueaon should proceed q uantitati vel y and if 
' opticafly active am in o aad s are employed without racemca- 
tion of the amino ados tovotve* 

(2) The btoefcod amino acid must be sable to the conations 
emptoy«d In the tymhesis reactions; 

P) The blocking group must be resctty removed under 
conditions In which tf» pspsde bond a sabto and n which, 
in case oi cptieaoy pure amino acids, no racenvzason of Vie 
dpepode occurs. 



The most generaffy useful btocta n g groups tor the syn» 
^ thesa of the cSpepode are the foflowwig, 

Garccsyt croups am gsnerafiy s ta rt ed tfrouc ft terms* 
tion of ffie cciiejuonolng lower aOcyl or sflyC e*g. tnOower}* 
afleytsiy or tiaryf(S-l2Qsay1, such as optionafly substituted 
tnphenytsdyi or benzyl esters. The estarracations am ac- 
50 ca n pia ho d by ciai » unr i on al means mat wJ be tinxri'mi h 
. mom detai below. Once the dip s pr i d e sbvjui correspond* 
ing to' tormute A Is produced the tower. sOcyt groups am 
hydrofyzed by basic or mid acto'conottons as described to 
more dotal below. The benzyl group may be removed by 
55 hydrorysa or, pr-rforatty. by hyo**genstion, in partioiar by 
catalytic hydroocguflton over paflacSum as do fscribed in mom 

A greater range of reagents is employed lor mo Moo 
.long of The amino auction. Represenwrv« bteddng groups 

« Muds haJocarbonatas such as (8-iaQa ryt tower aflryt 
teJocaroonatas . aucfi as benzyl halo cjiW bbm or 
bfenonytaflcyt halo mtoiaiBS, in particular be roylcrticroc ar- 
( ■ ■ iMim srttary aflryf hataearbonaaas such as terttary»outyt» 
halocaroonates, to parecutar t-oury^cniorccaroonaxa (BOQ- 

«s a or tfCawxIaft^dicsrccrutfes. in particular dUt-butyOd 
carecnare; ftipneiTy tm etfiyl haiidas such as tr«neny*rnemyl 
ca t e nae: and aifluoroaceoc anftycnda. 



a 
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Reaction cf me amino group wrm (6-i2C)aryt haJccar- 
borates, in particular. benzyv^Joroca/torvate yields me car- 
responding carecarytacy OerWetives. « particular me ben- 
zyteycaroonyl (or carbccenzcxy jymccfcad by C3Z) oe- . 
rrvaave: 5 



0 

u 



ArCH 2 -0-C-Cl 



NH 



2- 



0 H 
It i 

ArCH 2 -0-C-N 



HC1 



.The araflcyfcx/carbenyi hr. \ ;Y 

. taction, a readay removed by \j^A.'0< 

, HBr in gtaciaJ acetic acid; caai ■ * ' ~* 
lytic rrydrogenation over paflact 




Triphenytrnemyt (ttityt) oari 
: ere produced ernpioyTng tripher 
to me fofiowmg equation; 



This croup is readily remwvvw uy iiyaTOcenaPcn, in 
particular catarytic riycrogenation over palladium; or 
rrycroryticaffy with adds in a manner known per se. Rotated 
reactions are avaflabie tor the inooducbon and removal of 
omer amino^roup blocking agents.. 

In the oompounda cf formula A the carbon atom to 
which R* a attached a asymmethc In addition, by definition 
one cf the carcoh atoms to which R* and R* a attached a 
also asymmetric For me p re ie n e d compounds of formula 
A, R* or R' b a substituem omer nan hydrogen. La. lower 
aflcyl octionatty omeoa-substztuted wrtft phenyl or naphmyi 
For mese compounds, tne third carbon to when R« or R? is 
aaacned a also asymmetric. The compounds acccrtJngry 
east in dastareooorneric torms or h matures thereof. The 
synthesis cf me clpep tides can utice racematas, enan- 
tiomers or tfastenaomers as staring materials, When <£a- 
nereomenc products result from synmeoc procedures, ate t 
^ a ^ Bn * Q maiic P™ 3003 can be separated by conve n t iona l * 
memoes, craomaiographic memo es or fractional cry* 
staffizaaon. 



23 



30 



In general, tne amino acid sub-sffucsjes having two or 
e asymmetric carbon atoms in me compounds cf tor- 
l A are preferred in the - f r** ! V t ^gv* **. * ■ • ^ ~. \ ••:* - 
Afl me reactions carried out on me cenvativea cf me 
*c aaJa cf which me dpepoce ot tormuta. A a com- 
sdV and af raecticn ccneitions chosen tor me prepara- 
cf mesa olpeptides and me conversion of me cSpeptide 
natives rrto ether - dpectide; de u v aa ve j (tor ^example, 
- *s.tt amides or esars a me free adds) have » take 
account me temperature dependence or relative ther- 
modynamic instability cf me amino. adds and dl pectide 
denvasvea involved. Therefore, me reaction temperatures 
employed in steps (a) mrough (s), h general wfl be in me 
range between- 30'C to 100*C and preferably shad not 
exceed 50*C 

The salts ot me compounds of torrrtuU A may be 
formed by conventional means. Preferably me free add or 
me free base torms cf me formula A are reacted with 1 or 
more (up to 2) equivalents of me appropriate satt*tormaig 
base or acid in a solvent or rnecSum in which me salt is 
tnsofuble, or an a sofvent which can be removed w vacuo or. 
by freeze^dfytng. or by exchanging the cations of an existing 
salt tor another cati on on a surtaote on exchange resin. The 
conventional salt formation is carried out at tamperaxures 
between -20* to 50 *C preferably at about room tempera- 
ture. 

In summary, the invention provides a p nxani tor me 
preparation of a compound of one of me* previously ce- 
scribed groups (1 to"U) having me general formula (A) 



R - CQ - 



CH - NH 
2 



k 



R 3 



- CO 



R* R 5 
I I 
- N - CH - 



so 



CO - R ! 



(I) 



cornonsfls 



*t*n*t* \R\B \ R*. R' and R* have the meantngs:- The 

(varied in accordance wrtn Groups 1 to 14), and a saft . \ N 

' 53 ^Jp) ftydreryzing a c omp ound of me lormuia 

R 3 R 4 R 5 

R 1 * CO - CH - NH - CH - CO - N - CH - CO - R 6 * 

R2 



(hereinafter R 1 * ...... R 6 *) • 



17 
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wnerein R** and R** are ftydrory, lower atary or Denzytey R'* — R** 
and at least one cf R'* and A** is lower aitay a benzytery 

to a compound & temtuia A wneren R' and R* am wnensin R 1 " and R*" am hydnaty. lower afltcxy or benrytoxy 

rryCraxy; and ax least one cf R'" and R*" is benzytey to a ccm- 

5 pound of formula A whermn ax least one cf R' and R* is 

(6) hyCnjoenofr sn g (recuctvery deaving) a compound cf hydroacy: 
the formula 

(c) reducing a compound of the formula 

R** R R 

i I t I 6 

R--C0 - CH - NH - CH - CO - CH - CO - R 

« 2 * • 

wherein one at R'* or R* - U ao-sucsotuted tower afleyl 

opbonaffy ^auuettojwd wttn phenyl or naehffiyl the ether of (e) reacting a compound cf tormUa A with an acid to form 

R r and R** ia {2) cf the croups d compounds 1 to 14; w an acid addition saft cf the compound of formula A; 

(d) raaeing a compound Cf formula A with a base to torm a (0 condensing an amino acid derivative of the formula 

saft cf the compound of formula A; 

R 1 CO - CH - NH 2 
R2 



wim an «*ketoacid derrviove of the formula 



R 3 R^ R 5 

0 = C - CO - N - CH - CO - R 



under reductive conditions to lorm a compound of formula ■ 
(g) reducing a Scftiff base of the formula 



4* 



' R 3 R 4 R 5 

R 1 CO - CH N = C - CO - N - CH - CO - R 6 
R2 



to a compound of formula A; 

(h) coride na ing an <r*etoabd' derivative of the formula 



53 



R 1 - CO - CO" 
R2 



with a dfoectide of the formula 



as 



10 
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i 2 

uncer reducave con cr oo nx 

(i) condensing an amino acid u aiv <u iwe d ifte formula 



R 3 . R 4 • -R 5 • 

I | I £ 

hUN - CH - CO - N - CH - CO - R 



70 



R 3 



1 1 
R CO - CH - NH - CH - COOH 



■In 



iwitn profine or a profine analog derivasv* of the formula 



20 



R A R 5 



I 



HN - CH - CO - R 6 ~ 



to form a compound of formula A; 

(j) aflcyiaong a cGpepbde of ma formula ' 



03 ■ 



R 3 * R 4 R 5 ' 

1 1 1 1 £ 

R -CO - CH - NH - CH - CO - N - CH - CO - R 



wnerain one of R** and R** a -(CH,UNW, and tf» otner of 
R r and R** a O) of tne groups of compounds 1 to fa wtm 
an alkylating agent of Via formula 



N-R 7 
NHR 



wfterein Z is chtoro, bromo or coo, or a lower afcyl mar- wherein at least one of R'* and R** b hydnjry and' the oow 

capto group; b hydroxy, tower iftoary or oenxytary w«n a tower aftanof 

„ or oenxy4 aJcohot 

00 ew tfyinq » comoound of the tormuia 

(I) alkylating a compound of the formula 

R** R- 
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R" CO - CH - NH 



i 



R 
I 



R' 
I 



- CH - CQ - N - CH - CO - R 



wfterein one of R** and R* lep i ejena an omega- 
Cianidino-aucsstLWd aficytene group wrtn 3B5, proforaoty 
4, carton atoms and ma cmer of R** and R J * b (1) of me 
groups of compounds 1 to H wttfi-a lower aflcyi aJkytaang 



TO 



acem ocdonaily sucsstutad wim ^ » 5 fluorine atom* 
(m) aflcytanng a dipeptide ceriva&ve of me tormuia 



H 2 N 



wrtn an aDcytastng agent of me tormuia 



R 3 • 
. I 
CH 



- CO - 



R 4 ' R 5 

I I 

N - CH 

so 



-.CO - R 



- CO - CH - P 

'2 

R z 



wnensrt P 13 haio selected troro me group of cfttofo, bromo 
or odo» or is a suttonytcBry qtouo; 

(n) afeyiating an amino add derivative of me formula 



- CO - CH 

P. 



- NH. 



wrm an alkylating agent d M tormuia 



V R 4 ' R 5 

P - CH - CO - N - CH-CO-R 



wnerein P has me meanings of step (mfc 

(0) afleylaang a guamfino denvetrve of me terrnuU 



H 2 N - C N 



NHR 



wtm an afeyta&ng aQem of me tormuta 



63 
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2< 



R 1 CO 



- CH - NK - CH - CO - 
p2* 



R* R 5 

1 ' < 
N - CH - COR 



wtwin one of R 1 * and R** Is an alkylating group ci T4 
torrnula 

.'and P has the meanings cf sap (m), at* the otner of R** 
and 0) of the groups of compounds 1 to U; 

(p) convening" an acid ad di tion taft of tne olcectide cf 
r tormua A wrtt bass to tne dpectide cf formula A or a salt 
thereof witn said base; 

(q) corwertng a aft erf a cipectioa cf fiormuta A (derived 
trom a case) with add to the free dpeptide of formula A or 
an acid addition salt thereof; 

(0 converting a saft of .tne dipeptide of formula A, prwferabry 
a sofctxe saft to* anofter sail of ne dipeptide of formula A, 
prefer ab ly less soluble than said sofubfe sate and 

(s) acytating ammonia, a low aflcyf amine or a di(tower>- 
aftyi amine with a Cipepode derive* of the formula 

R'* fT 



TO 



15 



R' and R** are rrydroxy, ehtoro. bromo. tower 
atoey, benzytaxy, a lower aikanoytoxy group, or amino 
cptionaffy substituted wrtn one or two lower aticyi groups, 
and at least one cf R«* and R" Is hydroxy, cWcro, bromo, 
ower stay, benzytaxy, os a tower aikanoytaxy group, • 



Step (a) of Approaches 7 and 8 Involves the hytSro*ysis 
cf one or ban lower stay or benzyl esters of the sub-, 
stnjcsures R'-CO<r -COR*. Any conventional hytlrotytic 
conditions may be employed which do not affect ffw peptide 
bond -CO-N(R>or racemes the dpeptide h esse dla- 
s«reorneric procues are the dessed end prcducs. The 
hyorer/sis of stop (a) b carried out i<nder add or basic 
contfti ona and l eada to tne tfledd term, which Is though © 
be the bciogacaffy active term, The reaction temparaajre tor 
tr wjryb rotysia wil be In the range of 0* -to 7TTC and the 
raection wfl be carried out In an Inert sohrem contamg 
watercr h water, in general, the acid employed wfi be 
between ai and 2 norma*. If the reaction ts earned out 
und er case conation*, m solution wfl be at to 2 normal 
with respect to me bese employed tf the reaction b carried 
y_?^ b ^ corKfiacm > * Cfcer to obttto the clacxl, the 
.reaction mdaure wa have to be eddlftod with acid, such as 
*y**>? ^*ca^ 

camedout between -20* and 40»C, since the peptide bond 
ts sena dvw, to temperature, particularly if the dlpeptide is 
P*want h cwitiomene farm, Tornceraara between .20* 
and 3 0»C are preferred. 

Appro pnate abas tor toe add rtydrolyss of Step (a) 
are norgardc and organie ados. The looowv^ norgaruc 
adds can be used: hyttocrtonc add, hydrttrcmic add. 
sutfunc add.- nitric add. phosphoric add. and the Eke. 



30 



35 



45 



50 



55 



80 



85 



The feflowing organic adds can be used for vie add 
hydror/sx rttuoroacetic acid*' aicruoroacstic, etne or oxalic 
..add, and the fiks, . . - 

The tttowtng inorganic bases can be used tor the 

• basic h^crofyw sccSum hy cruuc e, potassium hycrcnda* 
catoun hycrcade and the Oca. The toflowing organic bases 

. can be employed tor basic hycrofysir ... 

flimewyiamine. • awTr/tamine. dcydcrwryiamine .and the 

• Ska. .* ■ ■ • • • - « - • ..7 — - - ( — • t . .. . . 

The amides of tormuta A can be hycrofyzed *n a 
manner known per se to the dpeptides of formula A «i 
water or inert s otve rus cornining water using bases or 
acids as catalysts. The reaction proceeds between -20 # to 

.ioo*c. * 

Step (b) of Approach 7 arid 8 involves the 
hyciogenorysis of benzyl esters, tt is self-evident Ciat 
hydrogenorysis is the method of choice tor fte production of 
the two monoesaers cf ForrnUa A: the co mp o u nds wheren 
R* is hydroxy and R* is lower aflcoxy and the compounds ii 
which R' a tower aflcoxy and R* is hydroxy because ff* 
hydrogeiiulysis wfl not remove the tower alkcxy groups. The 
mono as te is are thcucht to be p i u^Jiuga. . . 

The r iyo^ogertorysa is generafly carried out cataryticaOy 
by hydrogen in fte cresence of a noble meal, preferabry on 
a carrier, tor example, paaaclum or platinum or mocwm on 
a carrier such as carborw or by hydrogen h (he presence of 
Raney nidceL The inert carrier such as careen wi» gei^rafly 
contain 5 to 30, preferably to percent of the nocM meoi, in 
particular psdacum. The reaction temperaftA^ wfi be be- 
tween Q m and 40*C preferably at about room temperature, 
under airnosphenc pressure or super-amsphenc pressure 
(up e 10 asm). The reaction times generafly range between 
30 minutes to 24 hours; - 

Step (O cf Apcftiaches 5 and 6 involves the reduction 
of a carbonyf group in one of the side chains R* and R\ A 
variety of reduction oon da to ns and . reducing agerro are 
pprfirari e- If e nar aioiiieic producs are desired, these con- 
ditions must net racemtze the dlpeptide. If R' or R* is a 
beraytosy group which must be removed, catarytic hy 
diogenation is the • method of choice, Catalytic 
hydrog^norysis by ff» above cesenced conditions; tor ex- 
ampte* contact witft mdecutar riydrogen and 10 percent 
paOacRjrn on carbon wJ not onry reduce Vw oxo function 
but also w3 . r emove me benzyl ester group to farm a 
compound of Formula A. However, other reductive con- 
ditions under mfld tampanttses such as mocSSed Wofff. 
Wshner reductions with fiy^razine are also appecacle. 
Step (0 of Approach 2 and stop (h) of Approach 3 
' condensasons. In both steps an «- 
s condensed with a tree amino group * 
(of an amino add in step (0 or of a dlpeptide in step (h)). 
The reaction is carried out either h an. aqueous sorution, 
opemaffy in a roughly neusal aqueous solution, or in a 
suable organic solvent The toOow** solv«ms are sutacM. 
tor example nrrtes such as acetorwaile. propie w ti xa . cycSc- 
ethers such as THF or dxxcane, lower aixanots such as 
metnanoC ethancx eoprooanol. hydrocarbons such as ben- 
zene, toluene and the S^e or mixtures of these soverns. 
The reaction conditions correspond to those of a Schiff 
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condensaDori 

In order reduce tfte^tarrnecaa Schiff base cVecry 
when b me condensaaon produc. me reacaon can be 
carried out h the pr es en ce cf a recucing agent such as a 
totofryoiae complex tar oampie, socwm cyano 
borcftyenda . The reaoon proceeds between 0 # C and 
4Q*C, preferabry at aoout room tsmperaajra. 



In a e ven e d emocdiment of reducsve condensation 
swo (0. 3» anvc add cf no (0 in me tarm cf ro i 
condensed wttn tne <r*etcaod denvaove 33 Soflows 



R*C0 - CH - NH- 
t 2 

(CH ) 
1 z n 

NH 
/ 

R 7 N^ ^NHR 8 



0 = 



10 

R 3 • 

I 

C - CO 



R R 

11 6 
N - CH - CO - R 



benzyloxy" or 
lower. alkoxy 



NaSHjCN 



drying agent 



R-CO - CH - NH 

1 2 
R 



Hydrolysis 



R 3 R 4 R 5 

CH - CO - N - CH - CO - R 



Hydragenation of 
benzyl ester 



diacid 




mono acid (monoester) 



The maoon is earned out in the presence of a drying 
agent, tar example, CaSO* *A molecular sieves or me like. 
Hydn^enorysis or rrydroo^nason, using hydrogen over Pd 
removes any benzyl group from profine or me proline ana* 
too. If R* is tower a&ocy the rnonoadd (mcnoester) is 
prepared- M3d acid or basic hydrops produces the diacid. 

Aftamaavety, i ma condensation ts carried out without 
a reducing agent being irtfafly present me Scruff base cf 
stop (g) wfi be termed which Is an enamine wnicft may be 
caaiybca*y reduced by hydrogen under conditions de- 
scribed aoove using, tar cornpJe, as c&aryst paJaclurn or 
piatinun on carbon or Raney nickel and the Eka. Again, 10 
percent pedadajm on carbon, or Raney rocket are the csta- 
r/sxs of choice, 

3180 ? C< ,^ p preart 1 constteites the dassicaJ forma- 
tion of (he peptide bend. This may be accompfished through 
aoVaacn °* carocxyl group h several tashtans. The 
pnncipaJ pitfafl to be avoided b racemiz ati o n of the arrino 



acids during the. reacaon. Racemxzabon yields several pro- 
ducts mat are freq u e n oy very difftcuft to separate, SuiBDfyj 

40 — activated terms of me-carboxyl group induce carboxyficT 
acid cfttaridas (where,- however, sometimes racamcabon 
occurs), nim>substi&Aad (6 to t2C)aryt esters, h particular 
p-nrnprmyt esters, cyanomemyl esssra and thtoesten In 
• each case these activated denvatrves react smoomiy with 
• 45 the amino funoon or with the imino function of profine* a 
profine derivative, a profine analog or its derivasves. 

In addition* other memods are avadaole that avoid me 
syrrmesrs of ca/texyt»actrvatad irttennedlaaes. Preferably me 
methods involve carbodurnides, such as <ficyctosikyt<3-70- 

50 cvtraJir rad aa , in pa rticula r dicycta rt e xy feartocSrnide 
(DCCt), as dehy dr ating agents. It is assumed that this 
synmess would p ro ce e d as tofldwx 



55 



SO 



63 
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R COOH 



0- N ■ c = N -O 



0 - COR 



0 NH -?- N -0 



0. - COR 



R R 

1 1 < 
HN - CH .- COR 



U 

NH - C - NH -(~^ 



» 



R - CO - N -. CH - COR' 



R R^CO - CH 

'2 
R z 



- NH 



On* a a o e ma q or derrydr aan g agents ndude alaryt- 
pnoapnoryt aadea (with 6 to 12 carbons in the aryt group), 
h particular dipnenyfpnoscftoryi taJe~(DPPA) or* me car- 
bocyfic function of me amino acid derivative of stop (i) may 
be activasd wttn esters derived from 1-fiydrasyben- 
zctnazoie end the Cka. The condensation step a carried out 
between 0* and 40*0, preferably at about mom tempera- 

The tfoeptides of farnuia A can also be produced 
using 9* kno*n sofid-phase technique, in particular using 
j» soSd priase_poiyarride resins mat are sweUabie by polar 
soiwb"iucft as water. After canp to Uu i i of the syndeses 
me cfioepbde wfl be removed from the pofyatride by hy 
drorvsia- hv diUL^MJ y jiM . ar ■ft- juW ii . 

In general, tne condeiiaatiui reaction conditions wa 
to* those used in memods known h M art 
aopfied to compounds sensitive to . tafRperaaure and 
racamezazion, ' 

In aflcytation sasq (n) of Approach 2. aflcytation step - 
(m) of Approach 3, aArytation step 0 of Approach X an 
amino acd decretive, or a cftpegtide with a free ammo 
group, are aAcytated with an appropriate aikytating agent. In 
stop 0) of Approach 10 a gueradxx-^ubsttajted i fip ff n tH t a 
aAcytated. In afcytation stop (o) of Approach 11 a oaflcyt 
substraxted guaradine is adcytaaad by a olpeptida taction*? 

as an aArytating agent. • ; 

In stop <n) the afcytating agent is an o-hato-ecyl or «• 
suttonylaryacyf amino add derivative and the reaction wa 
be oaneuaed under base ccrxftfans in wear or h another 
sorvent containing me substrate to be aAcytated and addng 
ma afleytating agent ^he reaction temperaxure wifl be kept 
between -20* and 70 »C preevabfy at about roomtompera- 
a*a-The nature of the acyt group depends on tne choice of 
me sufasatuent R\ hat example, vChkMxx 
brorreacstyiatad a minoa dds can be used as aflcyiating 



30 

. In stop (m) a cfipecoce cs disserved in an appropnato 
sorvent and a aArytaxed with me appropriate orhatoadd • 
(ester or amide) or o-suftorrytay acid (ester or amide) 
under basic condHio it s in watar or an organic sorvent The 

33 tempera*** wfl be kept between 0" and 70*C, preferably 
at about room temperature* The o-ruriogen is cntoro, bromo, 
nr iorri.ofcJLcan be a- lower aOcytsutfcnyfcry or 'a aryUS to 
12C)sufJonytccty group. 

In step <D toe dpeptide is aAcytated with an aflcyiating 

*0 guanidlno derivative subs ti tuted by hakx La., crtioro, bromo, 
or todo, 'or a tower aAcyl mercap to group (guanytasng 
agent). Preferably -the reaction is conducted by reacting tne 
di peptid e with an S-afcyt isothiourea derivative to form the 
compounds of Formula A» Particularly preferred is S-memyt 

*3 rs om iou re a. In the aflcytation with S-rrtemyt isothiourea, the 
i n eg Ty im ercapo group wfl be the leaving group. The reec* 
tion is. carried out in a suitable aqueous or organic sorvent 
• or solvent rnotfure under basic conditions tpnacove 9, pref- 
erably at about 10-5) at 0 to 70*C. 

SO AOrytation step (1) is c ar riod out by aOcyiasng the 

olp epti o e of mis step with a lower aikyi afleyta&ng agent 
optionaAy erttftutad with 1 to 5 fiuoro atoms. The tower 
aflryta&ng agent wfl have as-leaving group erther chtora 
bromo, or coo or suttonytoxy* Examples tor s uch aflcyia&ng 

S5 agents ares meffryt bromda, memyf oolda, 2J2^*tnfluoro B i* 
bromoetftane, rWwyl bromide, etc This reaction is earned 
out under base conditions in water or in an orgarac solvent 
in me Mojunce of base which accepts me hydnxhJoric. 
ny diOOiani c or hyonioole acid lorrned under me aOeytasng 

so oa i di n ona. The tomperaxure wil be between 0 o 70*C 
preferably at about room temperature. 

In aAcyiation step (o) the alpepode contains an a»- 
trytating group with an «-roto or ^aUtonytoxy group forme 
aArytaaon of me guanrdino darivasve. The reaction emptoys 

43 srongiy basic e o n dr ttor ta, preferably a surfabie organic sol- 
vent such as OMF, acewvtrde, propiorutnle. dioxane and 
me Cke. 
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EsrerrfScaticn sseo 00 is earned out by es- 
tsnficaaon procedures. In me reaction low afkanois or 
benzyl attend re ac « im Tie doeptioe of formula A in Tie 
presence of srong inor ga nic or or ga nic flc^ rt under the 
removal of water. The fioiiowinrj inorganic can be 

usee: riycrccftiorie ado, ftyd/cc n ar n ic add, suffunc acid, and 
me Ska. The following organic acids can be. usee 
mfluoroacetic add. sudonic acids such as pertucrcsuitonic, 
stuenesUlonic add, and me Eke. However, me- esters of 
tormuia A can also be produced using oiaxca/kenes in 
particular ciazememana wnicn wu give tne meaty ester. 
The reaction wfl usually be carried out in an inert solvent 
Anotner method mat can be used. 'a me reaction cf a 
metallic salt cf a c ompo und of tormuia A which reacts wim 
a lower alkyi or benzyl hafide a form a corresponding lower 
alkyi or benzyl esser. The sodajm or cesium salt of Tie 
dipectide or offw metal sarts can be used m obtain me 
esaar in good yields. In addition, sarts of tertiary amines 
sucn as VS^fiazabicycJo [5.*X]undec-7-ena, or flower)- 
aikyi amines, tn particuiar, memytamine can employed be- 
cause of meir bew sofub&y. 

In another modification of steo 00 me esterification is 
cameo out by reacting an acyf hafide or diacyi hafide of a 
co mp o u nd of formula A with a lower afkanol or wim benzyl 
aJconot This leads as a rapid formation of me ester. In me 
reacacn, 1 mote of me acyi hafide is reached wim at least 2 
motes of me lower afltanot or benzyl aiconoi and tne reac- 
ben proceeds smoomty to oo&in me corresponding diestar. 
in a preferred trrttodment me reaction is by me 

formation of an adduct wim th i onyl ch loride and me lower 
aikanof or benzyl alcohol at temperatures betow o*C which 
raaca quicSdy to form me ester. 

In anotner modification of me p mrjpM a ntued add 
annydnde of me dtpeptide of tormuia A is reaced with an 
aikanoi -or benzyl alcohoL The reaction is catalyzed by 
teroary organic bases such as pyridine. • • 

h a urtcarsscd mat in i sap (0 and (h) 

under reductive conditions me o-ketoadd derivative can be 
me free acid or its ester. The amino acid derivative or me 
otceoode derivative can be in ma form of me free add or of 
me ester, amide or hyerenmic 

In me afkytation steps, me alkylating agent of steps (n) 
and (o) may be in me term cf the free acid, its ester, or its 
amid*. The amino acid or clpeptide derivative in afl these 
aflcytaang steos may atao be present in me form of their 
esters or amides, 

The amides of the pe pti d cj of formula A in wiiich at 
least one of R* and R* is me aminu group optionally 
substituted wim one or two lower aikyt groups are prepared 
by common methods known for me preparation of amides, if 



onfy one of R' and R* is an c c aonafly sucsstused amino 
group me co mpo uncs are morcarrades, wnereas cf bem R' 
and R* arc zn octiorefly sucscuted amino croup mesa 
dtpeottdes are diamttes. 

5 Ammonia or lower afkyf or dalkyl amines can be 

reacted direcay wrm cenvaaves cf me formula A in particu- 
lar lower aikyt esters or add chlorides or add anhydrides 
wrtich function as acytating derivatives. Ammonia and me 
tower aikyi amines (primary amines) and me diOcwer aikyf)- 

10 amines (secondary amines) mac: very smocmJy wim mesa 
acytating agents. With armydrides me reaction can be even 
conduced in aqueous solution. The reaoon wim acyf 
hafides requires two moles of amme or ammonia, only one 
of wrtich wul be acytated hnraicse me second mde canv 

15 bines wim me rrycrocen hafide formed in me .reaction, tf me 
acyiating agent is an anfiycnde onry one mole of amine or 
ammonia can be used because me tree acid formed is a 
weak add and me san cf a weak base and me weak add 
rthyciatOT to produce me acytated amine when heated wim 

20 an ocess of the anhydride. Therefore aA the amine can be 
converted mo amide by mis procedure. tf eAteij are used 
•as acytating agents again me amine and the esaar deviation 
wifi oe reacted in an approsomais molar ratio of one to one. 
The acytation can be conduced in non-acqueous solutions, 

25 la, in inert solvents such as DMF, lower aikanois sucn as 
methanol (or tmanoQ, and me Dee. The reaction tempera* 
turns wifl be betw een -20* and *±0*C preferably at about 
33 # C. 

The co nv ersio ns of steps (p), (q) and (r) are usuafiy 

30 earned out *i inert solvents at temperaajres between -20 
and 90"C preferaory betwe en *10 and 30*C In step (?) 
me add add ia on sett of ma dipeuude (which may be mono* 
or dfeasic) is treated wim the approonaie equivalent amount 
of base to form me monobasie salt the free dioeptide or to 

35 form its salt with me base. In step (q) the dioeptide salt wim 
base is the starting maiarial and treated wim me appropriate 
equivalent of acid to term me monobasic sax the free 
dtpeptide or the acid addition salt (when contains one or 
two protonaied nitrogens )l 

40 It b understood that the tree dipeptides of tormuia A 

east in a zwttterionic form, any ea/bcxytic groups being 
rtraociaied (-COO~) and the imino group (s) or me - N-R' 
group being associaojd wrm a proton, 

In step (r) a salt of a dtpeptide is reacted wim an 

d$ inorganic or organic salt to pre d prt aa a less soluble salt 
(double decomposition). Alternatively, mis escnange can be 
carried out wim aopropnaxeiy charged on ochange resins. 

The starting materials cf steps (cl (0, (oU (h), (!). Q. - 
(!)• (m). (n) and (o) are either known from the Steraajre or 

so can be made by known me mods from known stalling ma 
teriab (&£. European Patent Appficaaons 12401, 65301 
and 79022V Por esmpie, me oxo s ub sti tuted compound of 
step (c) can be produced by the following reaction scheme? 

15 
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REACTION SCHEME I 



R8H \ / NR? 

c ( 

I 

NH 

(( =H,) n 
i 2 n 

BOCN-CH-COOH 
H 



rV 

HN-CH-COR 8 



DCCI 



R 8 HN V NR' 

I 

■ NH 



R 8 HN 



rV 



BOCN-CH CQN-CH-COR 6 



HC1 



I 
H 



•H 2 N-CH- 



'. r 

NH 

I 2 n 



rV 
CON-CH-COR 



0 = C 



R"CQ 



R 8 HN , NR 

V 

t 

NH 

— (CH 2 ) { 



rV 



R^CO-CH-NH-CH-CO^-CH-COR 




'R 9 is alkyl(i-AC), phenyl, naphthyl. 



In Reaction Scn-mo U 7m BCX^pretecad guanidir©- 
suostroited amino acid b first coupled to a prcane eater or 
aproiine analog eatar (a.*, banry^profinata or a banzyt- 
profinaia analog) using, tor aompaj. DCCJ as oohydrafing 
agent thus forming a dipeptidaL The oipeptide'b ftan de- 
prcteced wnh HCVeoiyi acetate to ootw tr» tree *mo 
oreup wrtcfl is reacted in a MicnaeM&a reaction mci an 
unaaartted Micftaef acceptor sucfi aa a b*v zSkyi - 



as 



(toeruoyi repfwwyf or lower afta/vyO-subsvtrted acrytate 
or a corresp o n di ng benzyl acryUta. Effiyf 3*banzoy(acryuua 
is a preferred Micnaat acceptor. The Michae*-a* addition 
mutts in ma p mteued aarang matariat tor step (ct 

The sorting jnamriai of step (O can also be obtained 
by Maracn condensation U a ketone of trie tormoU fl*"- . 
COCH, (wherein R** b pfwM, napnetyi or lower eflcy< wrm 
one D (our careen atoms) wioi a gtyoxytie acid derivative (in 
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particular a gfyocyric add esar) ana me arpecace derivative 
of sbo (rn). The Mamicn conoensaaon wiii be ci ' ^r 'B' j at 
tmceratures Between 20 «*50 # C ( preferaory 40 » 50*C 
in me presence cf a ceriycrating agent sucfi as gtacal 
acetic add. 



The starting maaeriab d steps (f). (fij, and (h) can be 
pro ducart using me memoes OfauJjed in European Patent 
Acpficaaons 12401 and 6S301 or are known comcouncs or 
can be made from known compounes. For eampie. Tie 
amino acid derivative cf step (0 can be produced as fc*- 
bwr 



R^CO - CH - NH, 

<f H 2>n 
NH 2 



n = 3 - 5 



S-He 



^ 7 



NH 
R 8 



R-CO - CH - NH. 

<?Vn • 
NH 



7.^ \ 



R N 



NHR 



20 



An a, -Kfiairtnocarosryfic add b alkylated wim an S- 
methyt aorniouraa oenvasve e form an ^amiro*w-<di0ower 
aikyOguanidre>cartcxyfic add. When n equals 4 me «. 
cfiaminctcarcxseyfic acid a lysine. If ly*r«e a used the result- 
ing cuenytaaed add a a hom otag of me naturafry occurring 
amino acid anynine. In a preferred embodiment R' wiB be 
hydroxy. The o-arino^dfewer aOcyOguaAdlnoJcaftcxytk: 
acid can be converted a me corresponding lower aflcyt or 
benzyl esters, tor sample by reaction at low temperance 
wim me lower afeand (or benzyl akanof) and tftionyf cnio- 
rioe or me lower atone* (or benzyl alcohol) and oxaJyl 
chloride (e.gw PJ^ Sadler. H*v. Chim. a^. §^ 1675 - 
(1978) and i ef w er nes marein). 



The proline analogs of step (I) are aimer known com- 
pounds or known natural amino adds or imino acids easily 
produced by memoes known in me art (European Patent 
Applications 65301 and 79022). The alkylated amino acid 
derivative of step (!) a obtained by afkytation of me'antino 
add H T N-CH(R')-COOH wim a sutabie alkylating agent 
fl*CO-CH(R*H > wherein P has the above Qen iiib e d mean- 
ings. This reaction is earned out under normal alkylating 
con di tions b etween 0* and 40*C as des aib e d above. 
Arternativer/, me alkylated amino acid derivative of step (i) 
can be ooamed by apu i op i wua alleviation of me amino add 
R'CO-CHfRn-NH, wim 



R 
t 

P-CH-C00H 



by mernods described above. 

The dipeptide of step Q a obtained according to meth- 
ods oeschbed in European Patent Application 12401, 
55301 a«l 73022. The afleytasng agents of step © are 
wea-*nown compounds, Ukewbe. me preparation of the 
dipepade of step (i) b desc ri be d in European Patent Ap- 
- oficaaons 12401 and 79022. 

The dipepade denvaave of step (m) is obtained by 
da»caJ peptide condensation reactions as for example 
OAy n bed in European Patent Appficaaons 12401 and 
65301. The alkylating agents of step (m) am oompouods 
known in art. 

^The starting materials of step (n) can be produced by 
memoes to&owing me teaching of European Patent Applica- 
tion 12401. 

^Tha guanidine derivatives of step (o) are wefl k nown 
compounds. The alkylating agent of me step' (o) can be 
******* me dfeeptide* deserted in European Paexn 
Applications 12401, 65301 and 79022 by SN2 reactions. 
Replacing an omrga^nyenary group by halo sefecad frcm 
me group of enkxo, bromo and iodo or a suttonytay group 
h me side chain (R* or R*) wS lead to the alkylating agents 
of step (ou 

The most imporant dtpeptides of this invention are 
derved from l.23.4-uaafryoroisoojtfioiine-3-{S) carooxyfc 
acid (TWO). Whn retenjnne to tommia A. in mis grc-JO n is 
3 or pre'eraory 4. R» a me 6(k>»er>afcy4guanidtfK>sub3ti- 
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tuted radical (2). R' b a lower afkyl group and R* and R* 
are hydroxy. Particularly u i ei e ned dtpeptides in thb group 
are characaerized as toflowx 

n • 4: R» b a r^^-o>«mylguanidino-buTyf group 
(optionaOy subssaAed in bom ethyl groups wim up to 3 
Suorine atoms}; R J b memyt or ettryt 
The most preferred compounds are 

(1) NPHN^J^^^dV^thyftan o arc^ 
and its salts 

(2) Nt2KN G ^4.-6isK2^-»«U3roemyO 'temargn-N 
a -yf)propionyf}4.-ThUQ and its i 



(3) Nf><L^-memy^rt-butyf)-r«^ 
propionyf)-L*THtQ and its sao; and 



(4) tqi-ihfi ^^-cVetnytfvornoanjn-N ••yf) butanoyf}- 
THIQ and its sans; 



The following oompounas are also of particular interest 
(5) N(2-(N c ^f r <H^mytargin-N o -y0 propionyiJ-TVllO and 
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(6) N[2^^/^J--<^«iytfx»Ttt^in-N a -yO propcny<}-7- 
meCryKTHlO and la szr& 

- (7) N(2KN°^^^^trrytfxmaar^»vN a ^<) prooiorryf}.7- 
crtoro-THlQ and its satec 

(8) * ^2^^^.-fcs-{ZZZ*mftuoro 
a -y0procancy<]-pfta5ne and ia sans; 

(9) N(2^J^^dieiny<ncro 
phenytojtanoyi^rofine and its sans and 

(10) N[2-<N °J^«digttygxam ^ 
(S)<arpc*y»2J-dihy oci i **i e and its salts. 



The comoounds (1) to (10) and me cmer compounds 
prepared according to me ajamptaa becw can be prepared 
employing me methods of steps (I)* (0. (n), (h), (m), Q. (c). 
(a), (b>. (Si. (0.. (OU (p), and (q) descnbed beiow. The 
preferred memods tor the preperstion of the pi e f e n e d corn* 
pounds are the metnods incorponssd in steps (I), (f). (n), • 
(h), (m), (cX (a), and (b). Even more preferred are the 
memods of steps (I). (f), (h), (c), and (a), in particular whn 
regard s compound (IV 

In the most preferred compounds of formula A, there is 
a ca rbo n chain uriruarruptod by hetero asms between the 
r^.N^-diaflry^guariioIno substr&jent (a subsc&jent cf un- 
otrni n isned basicity) and the carbcay group ft i CO-<in wrtch 
R' is' hydroxy) wjm a chain lengm of no tax than four and 
no more man six c ar bon atoms. A chain length of five 
carbon asms vietta the compounds with me greatest ACS 
ftfubroon. 

PREPARATION 1 

1X17 g cf benzyl 1 JU,4-tovariydroisoquir«fino*3-<S)- 
carooxyiaa tosyiata (N. Yorieda. et at CngmPhwrnBufl.. 
2L 312 (1983)) was suae - - d h 30mis CHC^ N-methyi- 
morcno ft -ie was added uttt the pH was 7- S-3 g cf 
dicyctof«ykarbocSfnioe and 117 g of pyruvic acid was 
added at -5 # C The reaction 'mature was stirred at -50*C 
tor one hour and 0* C tor 46 hours. The reaction nurture 
was filtered, and the Strata was concentrated to dryness to 
grve a semi-sofidL The sofid was purified by passing through 
a sSca gel column and etrting with emytacetatehexaoe - 
(1:1) » give benzyl r^pywvcyH3H«Z3.4- 
tetrarty<trc<3CCwrcfir^ A . ywtow oi 



c/anooofoftycrioe in 5 mis of emyf aiccncJ wes added ax 
room xrnpensure over a period of 3 hours* The reaction 
mature was turmer stirred at room temperature tor 3 more 
hours, it was acidified to a pH cf about 4 win IN hycrccTJo- 

5 he acid.- The reaction mccure was Qtered avouch Gefite 
and then concentrated to dryness. 

The residue was partitci ' i e d betwe en an ucani: phase 
of emyf aceota and an aqueous phase cf 1 Norma/ hy- 
crecfttonc add The ftytirochtoric acid solution was passed 

to through an Amber&ta XAD-2 resin cot u n n and firs oufed 
• with wasar and then a gradient of water to emanoL Con* 
cantration of the appropriate Ta c tio ns gave atom 1-5 g cf a 
yedowisn oi The yeflow o3 was further purified by prepara- 
tive reversed phase HPLC on a £5xi00cm column of 

75 Ucnroprep RP-18(20-40tt eametar, E. MerdOusing an 
80% CH,CH : 20% HyQ (O0SM in NHiOAc, pH 7) duent - 
(17mt/min) to give 1.4 grams of yeflow oL The yeflcw oi 
was hydroryzed in 023 g of scckvn hycrcxide in 10 ml of 
water* The reaction modure was sorred at room temperature 

20 for 1 hour men acidified to about pH 4 witn hydrochloric 
eod^ The rea ct ion mature was passed trxough XAD scan* 
stated with water and men a gradient cf water to ethanoL 
The crude pro d uct obtained was-turmer purified by prepare- 
tive HPLC on me cotumn u e auib e cl above, but wim an 

23 18% CH f CN^2%H f 0 (OJ33M in NKOAc. pH7) eiuent ID 
give 350 mg of the desired produce nuv 140-150*C 
Simaany by the use of this precedure, 

Nt2^^ c i^"diemyttwc ^r g ^ 

N[2-<L-N G J^ <r •tfetftyftomcergirv^-yn-Cf^^ 

1 J!J,4-tmranyf2rc«3Ccxinc£n^ c acid aceme; 

35 N(2^^->I ff -die«Tyihornoar v ^ a -y(VpropionyfH*2J- 
darycn>inoo^2*<S><aroary6c acid acetate: 

N{2^^J^-dSethyfrom oar ctf»^^r-propw 
bicyclc(3^]ocan-2HS><3rboxyfic acid 

N(2^^^^»^2J^-trifluorc«thy 
propcnyq-C-1 OA4^etrahy^foisc<iuino^ 
acid aceota; trvs (MH*H f O] 565:. and 

45 N(2^^-meinyiN ff -n-butyf)^ * 
prt^»nyq-LM J2^4.t«rahycrob^ 
acid ac et a t e were prepared. 

tf me final saponfication wan NaOH is not performed, 
tne corresponding otftyt-estBrs are obtained. 

50 

PREPARATION 2 

Tha preparation shows me synthesis of De nz yt-N a + 
b m ytaiycj u 'DOi iy*^.N g -dietriyH.-homo ai ga > -y M.*proSnata. 

760 mg (2 mmcf) of N a H-butyiosycan)cny^N c f N <7 - 
dethyH.^ornoan^xrsne hydrcchioride was dissolved h 5 ml 
of OMP. 450 mg (22 mmoQ of olcyctohexytoan^odimide 
and 299 mg qL2 mmof) of 1 hy uiUA y b e itfTjTnaTn i e (HOOT) 
was added to me OMP soaitien. 531 mg (2-2 mmof) of 
benzyl profinate hy dre c nto ride was added to me solution. 
The pH was aofusted to ba leen 8 and 9 wim N-meffiyi- 
morprofina. The reaction mbsure was stirred at room tem- 
perature overnight and Qtered. The fitrate was conceraraied 
to dryness, The residue was partitioned between emyt ace- 
taia and water. The water layer was concemrawi to dry- 
ness and passed mr^xgh sSca gel cokxm using a gradient 
from c1ch iO (O i pegai>erti>e m anol (9:1) to 
Cicrdoromemaviemiethanol (4:1) as me etuent The con- 



EXAMPLE 1 

This Eampie shows me syrttneas of N(2-(N G ^ c, -C-o1- 
atnymuimvgin-N ■ a ^prcptonyf}.ii2,4. 

te^anyrtosoquii ^3HS><artatsty0c add, and exemplifies 55 
Approecn 2. Step (f). Approach 8, Step (a) and Approach 
7. Step (d)u • 

1 J g (5-34 mffimoies (mmoO) of benzyl N-pynjvoy#- ' 

(3M ^^mtrrMaoa^ (i ). 

1.83 g (534 mmoo of ethyl r^/^^emyW.-homoar- so 
c«ina» hycnxWoride<tor da ja%jtiu ii of synmesis, see J. X 
Nestor. Jr. sLSi "Pepttoes-Sfcucture and Function*, Ptpc, 
Ftqt^p Aitvw, P*nto* ^ yW i TTrTn i ini v. J. Hruby and 0. K 
Ricn. Eds^ Pierce Chem. Ca» Rccklcrd 0, 1984. pp861- 
4). 0^8 g mmof) potassium acetate and 1 gram of « 
cataajm sulphate were moed together in 10 ml cf anny- 
drous emyt aioohot and stared at room temperature tor 48 
hours. Then,, 0-37 crams (3-87 mmoO Qt sodium 
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cenvaad fracas* gave t* product as a wfwa loam [a}» 
3 -52-9*. SJrr»any, using mis syrrDcoc metrcc 

hcmoarginyl profinaa: 

benzyl N-t-cutyteycarccr^ 



benzyl N-Kxrfytarycartxrry^ -n-^xjTy^rcrncar- 
gaiy! prcunaas. and 

benzyl N-«xjtytey«tx^ 
profinaa are made. 

PREPARATIONS 

This c ra caraua i shows ff» syrimess of Benzyl N- 
[N*^1-e*ttr/cait«nyW^ 
(^^*<fi*tfY*ton>S8jginyft}^^ 

1 J grama (2_2 mm) erf bbAzyi ^-butytaycarbony*. 
N° ^T* ■daetfTyM.'tano a rgiiiy H.-profinat8 • was deproacad 
usin g 3 mi of sa njraad hydnxftioric acid ki etnyi acetaa. 
The deproacad Decode was UiaaU wnn dS emyauar , me 
eaar was decanad and 9a readue was dried « give i.i 
C rams oi. The od was disserved in a ml of absoiua einyl 
atcond and me pH was adjusad to between a and 9 with 
tramytarrune. 0-53 crams (2_£9 mmoO of ethyl 3-beroaoyt. 
aaryiaa was added The reacaon moor* was aaowed » 
sar at room amperasjre tor 2 hours and stripped to dry- 
nesxTha residue was parrocned between waar and amy* 
acataa. The waar layer was co n ceuuaia d to dryness and 
passed mrough a e£ca get column and eluad wimdich- 
torcmetnane-mernand 4;i. The aopropriaa fr yrrr a were 
cencamraad to give me product as a wnia foam. Similarly, 
by me use d mis ayroneoc method, 

benzyl N-fN«-(i -emoxycarbonyi.3-QxoO-erany<p^ 

£ e "^ N- ^*< 1 -«taycar^ 
■™*myi* N^n^wyOhomcercjr^K^xo&aa; • 

N^N^ <*nietnyi)hcTOa<g^^ and 

benzyl N^^1-ettaycB/Oorfy«^ 
^.^■dl<y-propyt)ratTg m ^ are made,* the 

sarong maariais tor Example 2. 

EXAMPLE 2 

^ Example shows me syrunesis of N-fN^-o- 

<^^<S«riymonToe^ exernpfifywig Ap- 

fjf* < c >- A PP~cn 7, Sap (a). Approach * 
Stops (a) and (b) and Approach H, Sap <q>. 

*00 mg d me wnia loam ol Preparation 3 was dis- 
served n 13 ml ol acetic add with ^s% ccocamraad 
100 mg ol 10% pafladum on carbon was 
addedThe reaction manure was riydrcgenaad at room 
tamperaajre under aa^ospnenc pressure tor one and one- 
hall hours betere being Snared mrough Cafia and neutral 
jaedto pH 3 « 4 with <flua ammoraum hydroade at 0*C. 
The fifraa was passed through an Amoertho XAO column 
by alution wiin a waar to ethyl alconol gradient The 
c eflceiwauu ti cf me approoriaa tractions gave about 200 
mg of oi The od was furmer purified by reversed phase 
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J5 



20 



preparative HPLC, as ceAuZact in example 1. o grve 80 
mg d one isomer and 40 mg d me ctner isomer. The 
compounds are isomeric in pawai one d me prenytpropyt 
residue and mayoe used in either sa racernic or reserved 
torma. SlrnOarty, by me use d mis syr/meec memod, 

N-fN^l -*«sryc3rCcriy<-3-pner^ 
(2JZ^-tnfluorceiTTy1}-hc^^ 

N^^-ethcxycarDcrr^ n c 

Vtxjtyf)hcm»rg^]4.-pro5ra; 

N-fN^-d -<tfttcycart5cr^3-frfarry*pr^^ 
e^gTy^rcimc^v°^H-pre^ and 

. N^f*^ i -«rxirycarex^3-i^aiiytv» v^KH-^^-dWv . 
prcpyOrwrr»argsiy^-cr^ 

. SimOarty, by rcorpcraacn cf a corrvanacrai aoorufica- 
tion sap* me crresconcsng dacads can be cctaned 

' PREPARATION 4 



This precaraaon shows ffa s yrutt e au ol benzyl pro- 
Gnaa hydrochloride* 
25 30.2 ml ol ffaorryt crJoride was added dropwoe to 300 

ml benzyl alcohol at a amperaan bei wuen -10* and-4*. 
The macben mbaure was samad at -5* tor *\5 rnrt n.O g 
- of proGne was added to- the raacocn rrttaure. The reaaon 
moove was s&ned a lurtar one hour at -3* to -10*. tran 
30 at room arnperaacre.- At this time ffa rea caon mooure was 
homogeneoua. The reacaon meoure was van added to 1-5 
t of ethyl etfar, and a solid formed. The sold benzyl 
profinaa HO was Oared, washed wrm effar and dned. 
SJmaarly, by ira use ol this syntnetic metnod, etnyl 
35 2J-<fihydro-Wxaoa-2SSKarooxyiaa hydrocfttoride (mp 163- 
165*) was made. 

PREPARATION 5 



TOa precarabon snows me syndesis ol benzyl N-2- 
cxopemanoyl profinaa. 

3-3 3 cf benzyl profinaa hytfrochtoride, 9.7a' g ol 
tfcycbraxyicarcodamide and 6.12 g ol dusoprocyi- 
eiriyiamine were reacad togeffar in 50 ml Qjchta u iatfi ai a 
at 0*. 3-51 g ol 2-oxcpenanoc acid n 10 mi dich- 
loromethara; was added 0iL» i« ue at 0*. The pi ol ffa 
reacaon was adjusad to between a and 9 witfi added 
dUMpropyamyamine. The reaction mature was sarred tor 
tour hours at 0*. men room ampers&jre a«rnignt The next 
day, me reacaon mosura was Oared, eorcernraad to dry* 
ness and partitioned between emyt acstsa and waar. The ■ 
organic layer was washed 5 percent sodkxn bouttata, 5 
percant sodium bicaroonaa, saitjratad sodium chloride sdu- 
.aon and dried wim ma c mau m sutoin The organic ayer . 
was van cacanuaiaO to give a yeflow 6L The c* was Van 
passed througn a st&ca get column and eluad wim emyt 
acataa: hexane <4£) and emyi acstsa: hexane (in). Ben- 
ryi N-2-caoperxanoyl profinaa [a] -5&9) was 

tsotaad. 

Sim&arty. by me uso of mis synthetic method. 
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SO 



S5 



benzyl N-2-oxobutanoyl profinaa ([a] -63-aj, 



benzyl N-2-oxcpropanoyl pmtinaa (£aj ^ -62JQ). • 

benzyl N-2-omOuanoyl 1 ^,4-arorfydroisccu«nofine-3- 
(S)<aroaxytaa nydi^cntonoe ([aj -9 J7). 
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be nzy< N-2~crotnancyt lJU.4-tErar*cn*soq^^ 
(SHartJcrytam ftyorxr u uoe da] « O-*.*), and 

beray^^^axnxancyr 2-<SKaracrytaio <Shycftindo*« 
hycroiStoice da] -2 5 -101.7} were 
O 

EXAMPLE 3 

*? n 2f e 3how * symhesis at benzyl N-2^o- 

Snae, exemplifying Approach 2. Step (f). 

2-5 0 of benzyl N-2-ooeanQncy* pro&iaa, 2,3 g cf 
: etnyi ^.Ncr<fie(hyH..hcfrcar^ hyaochtarije. and 3 
0 erf calcium suite were trad aooemer in 25 ml of 
afc3Ckfla _ gmanoL r * sUlin 0 ntere was sarred tor 4a 
Jwa room temoarauu Then 0-5 g cf sodium cyano 
• cotfiyooe hio rrt aosotrte ettanoJ was added a 0*. the 
,reacaon mboure was samad at room tamperaure Sor 2 Mrs. 

The mceure was then abetted with acetic add to pH of 
- acou 4 and Oared. The solvent was removed and the 
•■residue partitioned between ethyl acetaa and water. The 
onjanc layer was washed wrffi sauraed sodium chJcride 
so*unon and dried wim macrtesium sutae, (Qtensd and 
concttwaiau tocivetnoiLTheoi was. then passed 
thrown a sffica cei column and eiuted with clch- 
fanaWiaiMmimiyl aicohoi (8:1) and cficft- 
ociijeffianetmewyt alcohol (5:1). 

SZrnOaity. by The use d fftb synthetic method. 

berayl N-<2-<0-eBTy1 
buanoyi-orofinaas. 



°/^^-c&«ffty<Fiomoarcri^^ 



Mme ^^^ 

benryl N-(2H0^thy< ^J^^pylh^^ 
e^ncv^ : ^.^-letraf^srtsacoflnc^ 
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cenry* N-(2-{0-ethyi r^^<-*^homcafc«^^ 
P«X=«^2J^cSrryer^ w ^ade. 

Mar y °* rnermecSaaes w^re used wrcnout furr^r 

punAcaion and cr^*3CBRZ3aan. 

5 

EXAMPLE 4 

• T his r asa mpte snows 3* rynmesis cf N^-^J^-C- 
cS-effylhomcaryin^N a ^-peranoyT>-crofine. exempOyng 
;o ssecs < a > and (d) cf Approaches 7, 3 and step (h) of 
Apprcacn 14. 

0^ 0 cf benryl- N-(2-<r>eihyl N<v^-tf- 
e^^ttwa^ ^ bydroVsed 

witn 02 o of socSum rrydrcside in 10 ml cf water and 2 ml 
rs cf etnand a room tamperaure tor two hours. Ate- two 
houra !3ie raaoon mooum was abdffied a pH of »*r»jt 4 
wrti acetic acid and Stared. The servers was removed and 
. the product purified with pf^para^ HPl^ N^^J^-L-. 
tf-* 01 **^^ OMoHT 442) 

20 was solaedL ■'■--**"*,.* 

Smdarty, by use of frss synthetic method. 

N^2KN G J^^^s^tfiy<homoar5a>N a ^H5utancyVproGne - * 

23 . 

N-<2-<N c ^<^2^-triflucroetn^^ *.yfl- 
prepar^Harofine flM ♦ H}- 522), 

N-<2-(N c J^^-cfrethy<hcrncafon-ff q -yi* Amnoyn-i ? -t a- 
50 tatraftyaroisccjaio^ add OM * H]- 490). 

N^2-<1sr^^^-cl-«hy<hc^ a ^«hanoyi>-lJU.4- 
wra^y^sot^jinol^ add one feentity of 

which was confirmed by NMR data), and 



N ^ 2 "^^ ff ^-*einylr¥3nxamtfi^ 
caf0Gxy-2J-<fihydrc^ ([M ♦ H]* 444) were made. 

EXAMPLE 5 

The tooowino aarnoounda were prepared using tne 
rneweds identified in the tabulation below with tne cor- 
responding physical constants 
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hydroxy, R 2 =• -(CHJ ,NH-C ) 

NHR 



R 4 R 5 

I I 
-iN - Un-UJuH 


p 7 
R 


R 


Method 


Physical 
- Constant ■ 


THIQ 


^5 






lit « ^ • X'lvJ ±J\J w 








(n; 


fYnr:m/s:[M+nj A76 








(h) 


m.p. 1A2-152PC. 


- 




— 


vm; 


nmr confirmed 








(b) 


nmr confirmed 


THIQ 




n-C & H ? 


/ / N 

(i; 








(n) 










(h) 






• 




Kill) 










■ (b) 




* 






(a) 




THIQ- 




^2 


(i) 


m/s[MH*H^J] 565 








(a) 


" nmr confirmed 


THIQ 


c r H 5 


^5 


(J) 


CM-*]* A90 








(a) 


[M+H]* A90 


7-CH 3 -THIQ 




C Z 4 5 


U) 










(c) 










(a) 




7-Cl-TKHJ " 






(e) 










(a) 




prolin-N-yl 




C2 H 5 


Ci) 




prolin-N-yl 




^3 


(i) 










(n) 


nmr confirmed 


prolin-N-yl 






(J) 


[H4H]* 522 








(n) 


nnr confirmed ■ 


2-cartooxy- 




^5 


(i) 


[M+H]* AAA 


1,3-dihydro- 






(o) 


nmr confirmed 


Indol-N-yl 






Ch) 
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CH 



? 7 

-N - CH=CGOH 
THIQ 



EXAMPLES 

A typical tablet erf mis invention co ntai n s N-<2-<N° . 
N^-L-uieU ry tT o i oa t yi> 2-y0p«2pionyi)- 1 A3«4- 
tawftyorasccjircttno-:^^ add (23 mg) pre- 

gelatinized starts USP (30 mg), rwcrocrystafirie caOuicso 
000 mg), and. magnesium sasarate (1 rrg). In a Gka rnarv ' 
ner. tar -, example, mo emyi ester of N^Kr^.N^-L-dV 
emymomoan^2-yO-prbpiorryO-1 A3,4- 
ipfaohyjfDtACi^utfofina*3*^S} i <afD03Eyiic ackj may bo tormu* 
taxed in ptaca of N^-(i^/l ff ^.^fl-offty(hofnoan3in-2-y0- 
prepionyO-1 ^.^tetrariydroisoqvir^^ 
acid witfi mo cornposroon of pro ^eteanized starcn, iwo 
crystaffino oeft ij fcaa a. and magnesium staaraa described 



A combination ablet wim a dame such as rrydroch- 
typcafy contains N-<2-(N c ^ <r -L-di* 
e tfi yB iui ) uai ^gv2^pfOpionyf>'TA3 < 4« 
WUAnycre is oqi jn o fin e 3«{SVcarocxy1ic acid {7 J mc), 
fty ouanau o aaj ada (SO mg), pre-celatlnized starch .USP (SO 
mg). mc rocrys a iCno ceOuJose (100 mg), and magnesium 
sasaraa (1 mg). Tableo wrtfv for example, mo amy ester of 
N^2-<N 0 /f ff <KS-emymomoargin-2«y<) prcpbnyO-1 
tcranYCnMoqvHnctfn^ add and hydroch- 



Methcd' 



Physical 
Constant 



20 



30 



35 



CHj (i) 
(n) 
(h) 
(m) 

(b) . \ • 

brcthiaado (50 mg) are made by substitution cf me former 
15 in pfaca ■ cf N^^J^^-dh<triym orMj ic a v2-y<>- 
' prcciorry{H.2J>-tBWTycra3C^ 

acid in me compesroon described above* ..*'—,. 

■ A csmbirupon Ablet' wim a cateium blodcer such as 
nica/dipm r . typicatfy y coraws . N-(2-fN° : ; tf T <~&- 
etrrymom a i i> rry^2-vf)crccOTy<)-1 • • 
lau ahyOi OLMx ruaxfineOKSKartoxyfic add (7-5 mg) nicar- 
dipine (T3 mg), pa gefirjiiiwl starch USP (50 mg) micro- 
crystafine catiutceo (10 mg), and magnesium stearata (1 
mo)- . 



©CAMPLE 7 

. TTm ACE nhftting abfity of ma tfpeppdaa of formula 
A is arwnod in mo in vitro model employing a preparation 
oi ACS from erode rabbis tag aceone powder. Htppuryt- 
hiiulyi W»i: ne (HHL) is used as synthetic substrata to bo 
. deaved (hydrtfysed) by ACE (D.W. Cushman and rLS. 
Cheung. Bioenem, Pharmacol 20, 1637 (1971)). The fr> 
lowing compounds of torfnuta A* ijentified by Aa&c nu* 
merab (referred s aaove). wan artawed tar meir ability to 
block ma hydrolysis of HHL 9 Vie C-anranai dipepade Hb- 
Lau by M ACS precansan. Tha Mowing table shows mis 
Mocking capability aip i wi a i as IO« (tha dose wnien 
causes a S0% inrtfcrton of M hydrolysis wnan» M test 
compound has bean studied at ccneantrasons b e tween 10~* 



Compound No. 

(1) ~~ 
. (2) 
(3) 
(A) 
(10) 
(11) 
(12) 
(13) 



I0 50 CH) 



6 x 10 
9 x 10 



-8 
-8 



2.2 X 10 



6,5 
1.8 
2.8 
2.3 
6 x 



x 10 
x 10 
x 10 
x 10 
10-8 



-7 
-8 
-7 
-7 
-7 



(11) N-rxL-N^-ffletfiyt N* 7 -<vbufy<ftomoargiivAI <, -yO- 
propoiy<K-praline 

02). N^-fl.-N*/* ff -d1e«iy«WMaroin^-yO-butanoy«l L- 



proline 

SS (13) N-^-fl.-N^N*" ^»tfiy«emoan3in^-y0-penaooylH-- 



23 



CUfans 



1. A compound d me gensrai Jormula (A) 
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R 1 - CO - CH - NH - CH - CO - N - CH - CO - R (A) 



'2 
R z 



wheretfi R* represents hydroxy, Ci^ aOcoxy, bemytacy or 
amino opbonaty ?rfr»numJ wttft one or two Ci.«afcyl J3 
gro up s; R* 2nd R' roprojont 



0) hycrooen or preferafiry C14 afleyf (op&onaffy omega- 
sjOsstuad witfi phenyl or napfttnyt loss preferred omega* 
sutrm ii iiw i t win fii(Ci-i Jaflryguanidlnofc or 



(2) -(CH 2 ) n - N-C^ 



N-R ' 



NHR 8 , 



and one of R' and R* being (1), 
me other being (2); and 
T>G grouQ- 



R R 

1 1 i 

- N - CH - CO - R 



a an ammo ac 
preferably cycSc imino acid 



trom imino acid resi du es* 
in which me suogroup 



40 



- H - CH- 

torma & hete i o cytA: redcaJ mui i iMr j one r*rogen atom n b an integer from 3 to 3, preferably 4; 

and uo to 9 ring carbon atoms, in particular where said 

c ycfic imino acid residua b or b derived tan profine. " 50 and jhar phamiaceutea&y acceptable, non-oac salct 
ftydjuiyuufrw or profine analogs; 

• * 2. "The co mpo u nd d daim 1 wherein one of R' and R' 

R* b hycray. C,* afcrxry, banzytory or amtoo optcnafly / represents Cut benzyl or 2-phenytettiyC 

substituted with one or two C14 afcyl groups; 

55 X The compound according to daim 1 or 2 wherein one of 
R' and R - are irterjendentfy C ut afcyl optionafly subs* R* and R* b afcyt or 2-phanyfetrfyt and"me group 

fated w*n t to 5 fluorine corns; 



R 4 R 5 

I 1 6 
- N - CH - CO - R 



represents prcfine (1) or a profine analog in which me 
pyrrolidine nhg b substteriad by an art group (TV) by 
hyc^c^.^merraoto, afcytmercaptt or C14 aikcxy (V) or 
the profine funoon b reptaced win me residues II. Ill or Vfc 



2* 
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-N 



(I) 




COR 



(ID-. 





and R 4 a hydroxy or beniytey. and X 'a hytJrogen, nhra 
Ci-4 aikyi, cnJoro or broma. 

e compound C one of me preceding claims wherein 



5. The compound according to claims l to 3 where*! R' s 



25 



30 



-N 



V, 

COR 
(V) 




-N 



C0R w 
(VI) 



6. The co mp ound according to claims 1 to 4 
tower afcyi wrtfi 1 to 4 cartons.. 

7. The compound aou oi din g to claim 6 wherein 
methyl etnyt or rhpropyi. 

E. The compound according to one d the preceding 
wneretft me ^u up 



R* s 



R 4 V 
i . I 
N - CH 



- COR 



.torma a proGne residue. 

9. The compound of one of claims 1 to 7 



wneretft the group 



R 
I 



R" 
I 



'a a profine residue or a residue 
Ul or VI and R* Is nytiroxy. 



- N - CH - CQR C 
from the groups It, 



TprJ^w compound d one cf me dam l' a 7 and 9 
where*i the fj""* rn 



R 4 R 5 

1 1 6 
- N - CH - C0R° 



ait 

7>a ccrn»xj c? dam to ■*r^rssn X is riy^rogen. 



12. The compound of one d me preceding claims wherein 
R' and R' are tower aOeyt wim 1 to 4 caroon atoms. 



13. The com pound at daim 12 wherein R' and R* are 
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momyi, ecryi, 2JL2-fftfucrc*irtY< n-prcpyi or n-turyt 

14. The compound erf daimr3 wherein R' and fl* are ethyl 

15. A pftarmace u o ca < camoesoon which co mp r ises a phar- 
macouocafly effective amount at a compound of one of the 
preceding daxma and a phamvaceuocafly accaptaoie ex- 



20. The esmpesson cf Coim 15 or 16 inducing niear- 



16. Tne eamccPDon cf Oaim 15 for fte treaanent of 
hyperxensoru 

17. The cjnpcaiuj i of Oaim 13 or 16 including ether 
arrahypertonsrves. 

18. The compcsiUj. erf Oaim 13 or 16 inducing diuretic' 

19. Tne pntvrnaceuticai composition cf Cairns 15 or 16 
inducing a caJourn btoOcer. 
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21. Tne use of a compound cf any one cf Cairns 1 to 14. in 
me manufacture of a mecca/nent tor treasng frypenenaon 
vi mamrn&£3> 

22. A compound according a any cne cf claims 1 to 14 tor 
pfta/maceuocaJ use. 

ZL A mettod cf preparing a phamTaceuocai co mooaitim 
wnerecn a co mp o u nd a cco r d ing o any one cf claims 1 © 
14 ts combined wttfi a pftarmaceuticafly acceptable «- 
cpiem 

24. A puxem tor the preparation cf a compound of any 
one of daims 1 to 14; said process canprisirig - - 



20 (a) rtyd/ofyzzng a co m pou nd cf ff» tormula 



R~ CO - CH - NH 
R2 

(hereinafter R 1 * 



R ' R .R J 

i ii 
CH - CO - N - CH 



-CO - R 



wherein fl'* and R*" are hydroxy, C14 atacy. benrytoxy or 
amino optionatty svCsntuted wim one or two C t-i afty* 
groups and at least one of R'" and R** ts Ci* aOcoxy or 
Oenzyioacy to a compound cf formula A wherein R' and R* 
are hycrary: 

(m rrycrocenoiyzing (reducjvely cleaving) a compound cf 
tne formula 



r' r-* : 

wherein R** and R*" are hydmry, C t ^ aikoxy, beraytay or 
amino cceonaiiy suossojted with one or two Cwa aflcyl 
groups and at least one cf R* - and R** is benryicxy to a 
cornpound of formula A wnerein at least one of R* and R* ts 
hydroxy; 

(c) reducing a compound cf tne tormuta 



R 1 CO 



CH 
R'2 



R' 
i 



R 
I 



R" 
I 



- NH - CM - CO - N - CH - CO - R 



wherwi one of r«* or R j • 0 cxo-suostiMBd Ci^afryf 
oottonairy w-eubstte/ted wim phenyl or riacftmyt the other of 
R' and R* - is (2) of dams 1 to" 



(d) reacting a compound of formula A with a base to form a 
salt cf the compound of tormuta A; 

R 1 CO 



55 



(a) reaong a compound of tormuta A with an acid o torm 
an acid addition sail of the compound cf formula A; 



(f) oondensng an amino acid derivative of the formula 
CH - NH- 



i an ^ katoaod denvabv* of the tormuia 



« 



26 
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R 3 f R 5 

C - CO - N - (1h - CO - R 6 



under reducrve conditions to form a compound of formula - 

(A); * . 

10 

ft) raducng a Scriiff base of tne formula * 



i f ? 4 f 

R CO. - CH - N = C - CO - N - CH - CO - R ( 
. R2 



20 

to a oomcound of formula A; 

(h) condensing an o-fcatoabd derrvativa of the formula 



R 1 - CO - CO 
30 

wrffi a dioeottfe of tne formula — 

R 3 R* R 5 



H 2 N - CH - CO - N - CH - CO - R ? 



under raCuctnm oonctoonc 

(I) conoenamQ an amino abd derivative of the formula 



R 1 CO - CH NH - CH - COOH 
R2' 



' P"*"* * • prcin* trwlog dwtvaflv* of ffw locmula 



R 4 R 5 



to farm a compound of formula A; 
0) aftytaong a dtoeCM of the formula 
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CO - CH - NH - 

*2- 



3* d 5 

R • R R 

I J ( 

CH - CO - N - CH 



0 
it 
C 



- R' 



wnerwn one of R* - and R* "a -{CH^NH, and ma cmer or 
R 1 " and R** 'a (1) of claims 1 » u witn an afcyiaang agent 
of me formula 



/a 



,N-R J 



Z - C 



\ 



NHR 



wherein 2 a chtorrx bromo or ode, or a Ci* aflcyl mercapso 
croup* 

(k) esterifying a compound of me formula 
R*" R # * 



wherein at lass one d R** and R*" a hydroxy and me other 
is hydroxy, Ci* atacy or benrytoxy witfj a C14 aflcanoi or 
benzyl aicohot 

(I) alkylating a compo un d of me formula 



R 3 *' R A R 5 

1 I I 1 j* 

R CO - CH - NH - CH - CO - N - CH - CO - R 



1 one of R* and R* * represena an omega-guaxudine 
substituted afleytene group witn 3 to 5, preferably 4, carbon 
scm and me omer of R** and R 1 * a (1) of daima 1 to 14 
wim a Ct^ 'aiky* alkylating agent optionally subs&feted wim 



4Q 



t to 5 fluorine atoms; 



(m) alkylating a dpepboe derivative of me formula 



H 2 N 



R 3 
f 

CH 



CO - 



R A R 5 
i 1 
N - CH 



- CO - R 



wnn an alkytacng agent of me formula . 



so 



R - CO - CH - P 

R^ 



wherein P a halo sefacaad from me group of chtoro, bromo 
crcoaoraasutfonyicxygrcup; ^ 

(n) afleytatir-j an amino add derivative of me formula 



as 
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R~ - CO - CH - NH- 



witn an aOcyiaring agent c* the fiormUa 



R 4 R 5 • 



. n . . -. v . ■ ... n - - rv • - . ... .. . . . 



• p - ch : — . co n CH-CO-R 




wim an afcyiadna agant of ne iormuU 



R CO - CH - NH 



I 

CH 



- CO - 



R 4 R 5 . . 

N - CH - COR 6 (I) 



wherein ono of R*" and R» 
tarmuta" 



is an Alkylating group of the 



and P h» the meanings of step (m), and the cmer ef R* ". 
and R^ a (1) ofdairna 1 to l*r 

(p) cornering an add addition sag erf the dtpepid* of 
tarmuia A wrtfi base to fte dpaptioa ol icrnxia A or a satt 
thereof with «aid*base; . 

•V i •»•"••*- • * • •■*■«■ 

(q) cc« vertng a saft of a cBcecade of tormUa a' (derived 
from a base) with acid to 9m tree dpepooe of tarmuia A or' 
an acid addtfon salt thereof - . : • • 

(r) crrrwsrtnga salt of a dpecode of ton^ A, preferably a 
so*ub»esaft » anomer salt of the dipeptide, pn*erabiy less - 
soluble man said soluble sate ' ~ 

(a) acytating ammonia, a Cut afcyi amine or a dKCwd afleyt 
amine with a dpeptide derivasve of the formula 



so 



55 
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R' # _R«\- 

wherein R** and R** are hydroxy, cNora bromo, Ct^afltcacy. 
benxytaxy, a Ci-« afcanoytaxy group, or amino optionally 
subssnjtad with one or two Ci* aflcyl groups, and at leas: 
one of R** and R** a hydroxy, chiono, brorno^ Ct-§ ataey, 
be nr y te y. or a Ct^aDcanoytacy group. 



23. A method tor preparing a pharmaceutical c o mp osition 
ca np iiaii i g a d pepti bo of tanmrfa A or its pr*ermaoautica*y 
acoryraNe saft and a p ha r maceu ticafly acceptable axopiom. 
said method c omnigei g con ve tUig said dipep tio e or said 
saft obtaai e d acajO h ig to CXaxn 24 and said aiMj ie m 'no 
said phanriacButcal compos&on* ..* .* 



C2airn(3) tor mUjaUtnj state : AT 

1* A proems tor me preparation of a 
general tormuia (A) 



compound having tfie 
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• ' ■ R . '. . -V " ■. ' R .• ■;i*R ■ 0 . " . ; ■'» . ' 

. -•■ : :\:-v.,. • •.-••| • • I ■• II ■:. -g •• 

; " R? CO :- £H NH -.'CH - CO - N;-:CH - C .'.. '.(A) ' • 

anw oofoonafly- aufcsotutBd* one or two Ci-#Aucyi - . J~ \.,v^..-fc«— v — v 




and -one d R* and R* being (U ''i 
the ctner being (Zfc and. 
w group - '. 



- N . -'CH*- CO R 6 



33 

a an amino add residue jo le cad from mo acid raaiduea, 
preteraory cyclic trrino add residues in which the suogroup ' 

- N - CH- . 

tarma a hetorocycfl o radcai comak*^ one nitrogen atom <<* ^ wim 1 to 3 fluorine atoms? ■ ■ • * 

and uo to 8 ring carton tame, In partcuu* wnere *aW ' ' \ - _ « ^—kk,*. 

cycio Wno add reettue.b or la derived trom proflne, n la an imager ten 3 to 5, preferably 4. 

R* la hyoroiy, Cm efr^bwo^tary or amino cpttonafly ; » • procasa comprising , .■ 

•ucevaned w*n one or t« Ci^ a^ groups; . . > .. .. . ;*..;. J£-Z*<'t&'' 'f V* ' : " 

R' * - C^Siii«« • iompoumt of «t* ^i^' 

••• ,^> : ^v • « 3 T ■■«.■■'• 

R 1 *"cd.' : - -CH - NH - CH - CO - N - CH - CO - R 



(hereinafter R R ) » 
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wherein R*" and R*" are hydroxy, Ci* atey, benzytoy or 
amino optionaffy sucsstuted with .one or two Ci* afcyl 
groups and at least one cf R** and R** is Ci^ aiXcry or 
benzytary a compound of formula A wnerem R' and R* 
are hycrory; 

(b) hydrocenorycng (reduc*reV.cieavnQ) a compound ot 
me formula 



^ ■ ■ : " R" CO - CH NH -" CH." 

wherein one cf R** or R** I* ao^uosatutsd Ci^iflcyi 00- 
ticnaty «-suOsmutad with phenyl or naphtnyl me cmer cf R 1 . 

,VT and R** is (2) above; . -.^ j. .' T* ; j .- * 

(d) reacting a compound of tormuia A wrtn a base so form a 
salt of me compound of formula A;- 



wnerecn R' - and R*" are hyercary, C 1* aikory. benxytay or 
amino opoonaJly gjtrntiaad wim one or two Ci* aftyl 
. groups and at toast one ci R'" and R** a benrytey to a 
compound of formula A wfiereh at least one of R* and R* is 
hydroxy; .* \ • » : 

(c) reducng a co m pound cf me formula 



TO 
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' ,r^r 5 v^ ' . : rr£:J 
. '.,-1 : •> - < r 

CO - N.-" CH-;,- CO - R //■ ?] : 

; (e) raacsng a compound cf tormuia A with an acid 10 torm 
\ an add addition saft of the compound cf tormuia Ac ^: • •v%v-.: 

(f) condensing an amino acid derivative of trie tormuia 



CO - 



CH - NH- 



with an o-ketoacid derivattve cf the formula 



R' 
1 

0 = C 



CO 



R R J 
1 I 
N - CH 



- CO - R 



under reductive condrtJonj to. torm a compound of tormuia • 
(A); 

(0) reducing a Schiff base of me formula 



R v 

1 * » 

R CO - CH - N = C - CO 

20 R 2 - 



R 4 R 5 
1 I 

N - CH - CO 



- R 



to a compound of formula A; 

(h) condensing an <r*atoadd denvattve cf the tormuia 



53 



R - CO - 



CO 



witn adipeptide of me formula 



S3 
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r 3 .. .■ bL-rL 
, I . .. . I I 



H 2 N - CH.-' CO - N - CH - CO - FT 



:-r.y\} . under redueive contftiona; ^ ' 

conde n sing ^ ^ (jenvaova rt ^ fannuia -\. 



"': •'./.•V.o?;?;;H-^'R 2 .i3- ; -' . 



.CH -'coOH'- 




HN • - v/CH - CO - R 6 



to farm a compound of formula A; 

(J) aflcyiasng a dipeptide of tha formula 30 ' 



R 3 * R 4 .R 5 0 - 

1 I II « ■£ 

R CO - CH - NH - CH - CO - N - CH - C - R 
• R2- . : 



wherein one cf R 1- and R 1 * b *{CH t ) „NH f and 9m other of 
R** and R** s (1) (above) with an aOcytaang agent cf tfw 

IbrrnUa • 



• ■ : •-'*-< ' : 

> a • *•-'■ ; 

" ' • NHR . , ,,-ri : 

'.'-*." *• . "'*«■• ■ - . * ■ *.?..* ...v. * 

chJoro, bromo or iodo, or a Cut **y* mercspto wherein at least one of R** and R* - Is hydroxy and the other • ^ . 

X r/ • ' la hydrojcy; Cm atey or bemytey witfi a C t ^ afltanoi or - *v i 

(V) estarifying a compound of the formula « ■ " " *. -. r ";. 

" J * ' (0 afleyteting a compound of tha termuia 



as 



.32 . , I 
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R* CQ* - CH - NH - 

• to • 



??* . R 4 R 5 

I I. 1 ■ ■ • < 

CH - CO - N • - CH. - CO - R 



wherein one of R** and R* * represents an omecc-guaniclne 
sucscuted aikyiene group wim 3 » 3, preferach/ 4, carton 
awTu-and me cffw cf Rf* and R* " b (1) (acove) with a 
Cm aflcyi alkylating agent optionally sucstittted with 1 o 5 



;h 2 n - 



with an aflcyiaang agent cf the formula 



R 

CH 



fluorine atoms; 



(m) aflcytasng a dipeptide eenvasv« of me lormuia . 



- CO - N - ; C'H i: -VC0^- ':R^ 



v.--.-; v - 

* * • * ■ • ■ • -. *r*,c - • 

. 



mm\ 



R - CO - CH - P 



wherein P b haio a e le cad from the croup of cntora bromo 
or ioda or is a suflonytaxy group; 

(nj afeytasng an amino acid oerrvairve ci me tormuia 



20 



"win an afkytatfng scent trf ma iemuia 



CO - CH 

• R z 

40 



- NH. 



R 3 

I 

.P - CH 



wherein ? has the meanings of step (n»n 

(o) afcyianng a guaniolno derivative of me formula 



- CO 



R 
I 

N 



R . 
- CH-CO-R* 



so 



- - ■* ~ 1 



H~N - C 

2 * \ 



NHR 



i an alkylating aoent of the formula 



S3 
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CO - CM - NH - 



R 3 ' 

I • 
CH 



- CO - 



R* R 5 ■ 

1 1 < 
N - CH - COR 



C) 



wherein one cf R 1 * and R J * is an aJkytaang group cf the 
tarmuia 

. -<CH0. -P 

and P has ffw meaninQs of nee (m), and the ctter of R 1 ' 
.and R^b(i) (above).. 

(p) canwbng an acid- addition saft of the dlcepiide of 
fcmxJa A wim base « a* dlpecbde at formuia A or a salt 
s^ereof wan said base; — v — 

(q) corwertinga san cf a dpecode of forrmia A (derived 
trom a base) with acid so ne free dpectide of tormuia A or 
an acid add it ion salt Thereof; 

(r) converting a salt cf a dtpeotide of formula A, preferaWy a 
so*uO*e sart. to anchor aaft of tf* ^peptide, preferably less 
soiuoie than said aofcote satT 



1Q {s) acytating arnrnonia, a C,^ afcyf amine or a di(Ci^) afleyf 
amine wnn a dpeptic* Oenvata cf T» Jorrnuta 

R'* — R-' 1 '-' - 

?3 therein R^* and R*" are hydroxy, chicra brarno* Ct^atory, 
bartzytay, a Ci*, aftancyiexy group, or amino ooaonafty 
^rfygt L ff B d wnh one or two Gt-g afleyf groups, and at least 
one cf and R^ b hydroxy, cWoro, bromo. C,^ afcexy,/ 
benrytay, or a Ci^atanoyioxy greup. 

2. The prccaaj of claim 1 wherein cm of R' and R 1 
r eprejenu Ci* afleyt, benzyf or 2-phenyfctfiyi 

2S 3. The pmcess ac^j.Uaig a claim 1 or 2 wherein one of R* 
and R* a Ci* aiky< or 2-pnenyi a thyt and the group 



- N -~CH - CO - 



• f weser«3 profine (I) or a proline analog h which tne 
pyrrofidne ring is suOsrotad by an' oxo group (IV) by 
hydroxy, mdrcapto, C.* aixytrrtercapto or Cm aikoxy (V) 
or ffvs profine function is replaced with the rescues H, Uf or 

vt 




(i) 



COR 



COR 




• (II) 





(IV) 





43 



and R* is Ytrfray or beroytay; and X is hyCTOQen. moo. 4. The process o. ana d tne preceding claims wherein H 

a*™ brarno. reonaenuai. 



3* 
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5. The pro :r» ac^a c Vig a claims l a 3 wherein ft 1 is 
pnenyietfiyi. 

6. The process according a calms l a 4 wherein R* is 
■ alky* wrtfi i a * caroona. 



7. The pmrnt aumdtog a daim 6 wneren R' b memy*. 
effryC or n-propyL 

3. The pm:j-» aceorcVig a one d me preceding claims 
wherein me group . 



R* R 5 
- N - CH - COR • 



forms a proline residue. 

9. The proem at one d claims 1 a 7 



75 



where*! me group 



R* R 5 

I I 

- N - CH 



- COR 



is a profine residue or a residue letocted from tne groups tl, 25 
HI or VI and ft* ts hydroxy. 



10. The process of one erf me claims l a 7 and 9 whereto 
**e group 



30 



R A R 5 

I ! 
- N - CH 



COR 



OIL 



n.The process d daim 10 wherein X is hycfogen. <*0 

12. The p ffvmi of one d me preceding claims wherein R' 
and R* are lower aJkyl wim 1 a 4 careen atomy 

13. The process of claim 12 wherein R' and ft* are methyt, ^5 
ethyl, 2^^-trrthjcroemyt n-prooyl or n-butyt 

14. The process at daim 13 whereto R* and R 9 en enyt 

15. Use d a compound d any one of me pre c e ding datore so 
in me manufacaare d a medicament 

16. The metned d daim is wherei n me medicament is (or 
me treatment d hyper ten sion. 

53 



17. The method at daim IS or 16. wherein 
- includes cmer antihypertensives. 

H The metned of daim IS or 16 wherein 
nctudes a diuretic. 

19L The method of daim is or 16 wherein 
includes a caterum blocker. 

20. The method of daim IS or 16 whereto 
ncSudes rucarduine. 

21. A memod d any one of claims 13 a 
medicament induces a pharmaceuocatty 



me m * rt ""fr iTi ^* , T 



me fnedjc*u»e<n 



me medicament 



the medicament 



20 whereov me 
acceptable ex* 



50 
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